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Mechanical Horse- ELSEWHERE in the present issue we 
Power Tables. publish a series of tables that will, we 
hope, prove a great convenience to those of our read- 
ers who have to undertake the testing of dynamos and mo- 
tors. The tables give the horse power of output in terms 
of speed, and the force exerted by the armature at the end 
of a radius one foot long. It is especially adapted to test- 
ing motors by the Prony brake method, as it avoids all the 
annoying computations for transforming torsional effort 
into horse power. It is only necessary to use a Prony 
brake with a leverage of one foot or some con- 
venient multiple of a foot, and then, by simply follow- 
ing out the columns giving respectively the speed, and the 
weight required to balance the brake lever, to their mutual 
intersection, we can find at once the horse power of the 
motor. The tables were compiled for convenience in their 
own investigations by Dr. S.S. Wheeler and Prof, F. B. 
Crocker, and are published through the courtesy of those 
gentlemen, who wish to place at the disposal of their fe}- 
low-electricians the compact tables which they have 
themselves found so useful in testing small motors, 





Two bills have been introduced into 
the New York Legislature that should 
be looked upon by electrical companies and, indeed, by all 
those who are interested in good government, with ap- 
prehension and distrust. One of them proposes to bestow 
upon the Commissioners of the Sinking Fund all the power 
now held by the Board of Electrical Control, which, under 
the act by virtue of which it exists, expires with the 
present year, unless the legislature should see fit to extend 
its term of office. The other bill empowers the Sinking 
Fund Commissioners to fix the rentals of all the subway 
ducts. If these two should unfortunately become laws, 
the commission would have complete control of all the elec- 
trical interests of the city, of all subways now constructed 


A Formidable 
Menace, 
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and to be laid in the future. Under the terms of its exist- 
ence the Board of Electrical Control was established as a 
non-partisan body; the transference of its powers, how- 
ever, to the Sinking Fund Commissioners would mean 
turning over the electrical department of the city to a body 
that is, and is intended to be, intensely partisan. However 
honest or capable a given administration might be there 
would be no continuity in the policy or methods of the 
commission; it would change with every turn of the politi- 
cal wheel, and would be at the mercy of any band of un- 
scrupulous politicians who might, for the time being, hold 
power. 


The National Electric ALLappearances seem to indicate that 
Light Convention. the Providence meeting of the Associa- 
tion will be a distinguished success. President Perry and 
the local committee have done everything in their power 
to make it so, and assurances have already been received 
that the attendance will be large and the exhibits of more 
than usual merit. Providence, from its situation, is 
of access from the eastern part of the United States, and 
is moreover an admirable place for holding an electrical 
gathering, Every effort will be made to make the con- 
vention a success and the stay of the delegates a most en- 
joyable one. 


-aSy 


An Important His Honor, Mayor Grant, has once 

Negotiation. again distinguished himselftby calling 
to his aid and securing intimate and confidential relations 
with perhaps the only agent that could carry out effect- 
ively his long-cherished designs against the overhead wires. 
We refer to the alliance with the weather that he has evi- 
dently completed. We suspected it when such a magniti- 
cent display of activity was made during the great storm 


of three weeks ago, and the additional effort of last 
Sunday makes an unholy compact between the 
mayor and the weather quite certain. If anything 


further were necessary to show that an understanding 
had been reached it is found in the special completeness 
with which the overhead wires have just been wiped out 
in Albany. It is sometimes necessary for New York poli- 
ticians to provide for representation at the capital of the 
State, and this ocular demonstration of the Mayor's vigor- 
ous policy was complete and convincing. We do not 
know, of course, what the terms of the bargain may 
be; it quite goes without saying that there must 
have been some consideration, but at present we are 
totally unable to suggest any office that could readily be 
placed at the disposal of the weather, unless it be the 
street cleaning department; The present commissioner 
has certainly never done his work with the rapidity 
or the effectiveness of the rainstorms of 3, few weeks since. 
We hardly venture to hope, however, that this particular 
oftice was the consideration involved, because it violates 
one of the first principles of administration in New York— 
a law hitherto almost inviolable—that to the incompe- 
tent belong the spoils. We present the assurances of our 
highest consideration to Mayor. Grant’s new ally and ap- 
plaud the evidences of unusual integrity furnished by it in 
its vigorous and unsparing dealing with the city’s own- 

of course unobjectionable—overhead system of wires. 


A Satisfactory 
Appointment. 


It gives us pleasure to announce the 
formal appointment of Mr. J. P. Bar- 
rett, City Electrician of Chicago, as chief of the electrical 
section of the Columbian Exposition. It has long been ev- 
ident that he would be the man chosen for this important 
and responsible position, but formal action has been de- 
layed until now. The position demands a man of determi- 
nation and great executive ability; it needs a man of 
affairs rather than an eminent scientist 
structing engineer. A clear head and an inflexible will 
are indispensable requisites in successfully carrying out 
the great electrical work that will form so important a 
part of the coming exposition, for with all the commercial 
rivalries that exist, and the often unscrupulous methods 
that are, unfortunately, employed to further them, the 
least vacillation, the slightest wavering from fixed impar- 
tiality, would be fatal to the success of the exhibit. These 
are the very qualifications that have rendered Mr. Barrett's 
appointment so desirable; for he is bound up to no elec- 
trical company, either by official relations or by the imme- 
diate experience with a particular system that is so 
likely tv produce an unfortunate mental bias. Mr. Barrett's 
record for a score of years as electrician of the city of 
Chicago has been marked ‘by unwavering integrity. 
He is not a politician, for his administration has continued 
quite unchanged by party politics, and his indorsement 
from the electrical industries of the country was so strong 
that it is difficult to see how a more satisfactory appoint- 
ment could have been made. Men like Prof. Elihu Thom- 
son and Prof. William A. Anthony do not lend their 
names to secure the appointment of a man whom they do 
not believe to be honest and capable, and the signa- 
tures of both were among the hundreds that called for 
the appointment of Mr. Barrett to his responsible post. 
THE ELECTRICAL WorLD has taken no_ uncertain 
stand in this matter, for the reason that it felt 
the impartial administration of the exposition to be 
the greatest good that could befall the electrical in- 
dustries of this country. We hope that, now the appoint- 
ment has been made, the great electrical companies will 
join hands to make the display of electrical apparatus and 


or a mere Con- 
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appliances at Chicago a credit to themselves and a pride 
to the great nation of which they are a part. 


A Practicable DURING the past few weeks the Rapid 

Tunnel System. Transit Commission has been afflicted 
with every variety of impracticable scheme that the mind 
of man in this inventive age can conceive. It has been 
beset with promoters of viaducts, who proposed to buy up 
a large section of the city and take their risk in subletting 
it; it has been tormented by the advocates of underground 
streets, neatly laid with tracks and furnished with all the 
modern improvements: it has been bored by telpherage 
fiends; by those afflicted with the bicycle bee-in-the-bon- 
net, and the man who proposes to run_ trunk lines 
over the housetops. Among numerous other suggestions 
there aresome that are brought forward in a deliberate 
and well-planned way, and that give promise of being, in 
spite of their bad company, effective solutions of the great 
rapid transit problem that is agitating the mind of every 
New Yorker in this year of grace 1891. Prominent among 
them is the Reno tunnel system, which we _ illustrate 
this week. Its salient points are two: first, the use 
of a two-story tunnel accommodating four tracks, and 
requiring only a single independent excavation; and, 
second, the system of construction in which the 
side walls are placed in position by narrow open 
cuttings and the excavations of the sides between them 
done subsequently by a cutting edge. The entire structure 
is less than 25 feet wide over all and of about the same 
depth. The method of construction is certainly simple 
and ingenious. Parallel trenches are cut to the required 
depth, one at a time, and then in these the concrete walls 
are formed and leveled off on the top to give the necessary 
bearings for the roof. Excavations are then begun at as 
many points as are desirable. Wide steel channel irons 
closely bolted together form a solid and continuous roof, and 
in front of each section of channel iron as it is laid, the 
excavation is carried on by driving forward a cutiing edge 
resting at its two ends on the top of the lateral walls and 
driven forward by jack-screws. ‘The plan may be com- 
pared, perbaps, with the Greathead system, in which the 
entire interior sheath of the tunnel is forced forward, cut- 
ting its own way. As the tunnel is roofed in the interior 
structure is erected, consisting of a single line of posts 
along the centre, supporting, together with the out- 
side walls, the girders on which the upper set 
of tracks are laid. The tunnel is floored with 
concrete and the express tracks are laid upon this. 
Conservative estimates place the cost of construc- 
tion at than $2,000,000 per mile for a_ four- 
track structure, this including everything except rolling 
stock. The inventor’s estimate is abouta million and a 
quarter per mile, but does not include the cost of stations 
nor adequate allowances for the cost of erecting the iron 
structure within the tunnel. The reasonable 
enough, and the system itself seems quite as readily and 
inexpensively built as the Greathead system that has 
found some strong advocates.. It possesses the decided 
advantage of having a_ single’ tunnel _ structure. 
which easily ventilated, instead of four 
separate tubes. Electricity, it without say- 
ing, is the motive ventilation 
would be quite out of the question, and inasmuch as the 
distribution of the required power involves no difficulties 
in such an isolated substructure, a few power stations, per- 
haps only two or three, could operate the whole system with 
entire success, even under the necessarily heavy traffic 
that would have to be handled. The proposed route us 
laid down on the map we publish is merely a tentative one. 
It includes a four-track trunk line up Broadway from 
Bowling Green to Forty-fifth street; then the tracks 
divide, the way tunnel passing up to the Park, across to 
Fifth avenue and thence up as far as desired. The express 
tracks continue up Broadway to Fifty-ninth street, thence 
up the Boulevard to Tenth avenue, and tben straight out 
along that far as This plan 
of separating the express and way trains so as to cover 
both sides of the city is merely to reduce the total outlay 
of capital necessary to construct the system. Two inde- 
pendent four-track tunnels meeting at the lower end of 
Broadway would give even greater facilities, but at con- 
siderably increased cost. The stations on the express and 
way lines respectively are noted simply to show in general 
how they will be distributed and how it is possible to run 
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what are practically express trains from 115th street 
to the Battery without a _ prohibitive distance ~-be- 
tween the few stations. Of course all such matters 
of route are details which would’ be properly 


made out after the preliminary engineering plans are 
practically complete and the ground carefully gone over. 
Whether a single four-track tunnel, divided as suggested 
or two four-track tunnels are employed would bea question 
of capital, and in either case they could, if desirable, be 
united by aloop at the upper end of the city. The Reno 
tunnel system is one of the most reasonable and practical 
plans for rapid transit that we have seen, and it certainly 
has the great merit of costing for the same service less than 
one-fourth the proposed viaduct. It is worthy the care- 
ful attention of those who are interested in metropolitan 
rapid transit, and we trust that it will be thoroughly inves- 
tigated by the Rapid Transit Commission before that body 
stands committed to any of the gigantic, not to say mon- 
strous, schemes that have been inflicted upon its patience, 
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Latest Electrical Foreign News. 





(By Cable from Our Regular Correspondent.) 


Lonpon, Feb. 9, 1891.—On last Tuesday the Lord Mayor 
inaugurated by a civic ceremony the electric street 
lighting of the city by laying the foundation stone of the 
first junction box outside the Mansion House. 

Electric traction is looking up. One company has 
invited tenders for the operation of a road on the over- 
head system, and the Liverpool Overhead Railway, seven 
miles long, will probably be completed during the present 
year. 

The directors considering the electrical system to be 
adopted will employ the proposed Board of Trade rules for 
protecting telephones from injurious disturbance. The 
road is exciting great opposition among the electric light 
companies. 

The Committee on Electrical Standards is now holding 
meetings and some important reports may be expected 
from it. 

The death of Otto, the inventor of the gas engine, 1s 


announced. 
°°." 


NEW BOOK. 


LECTURES ON THE ELECTROMAGNET, by Prof. 








Mina 


ing for their object the determination of the ratio of spark 
length or striking distance of a discharge of electricity in 
air (and various other gases) to the electromotive force pro- 
ducing it, and the determination of the law governing the 
increase of striking distance with decrease in the density 
of the air. 

For the production of the high electromotive force re- 
quired in the experiments, plate machines, Leyden jars, 
the Ruhmkorff coil having a vibrator in the inducing 
circuit, and voltaic batteries, consisting of a very large 
number of elements, have been employed. The results 
obtained have been represented by formule, and arranged 
in tables which can undoubtedly be applied with certainty 
to cases the conditions of which correspond with those 
obtaining in the experiments the results of which they re- 
present. 

None of these experiments, however, afforded data fit- 
ting the special cases occupying the attention of Prof. 
Thomson, who therefore, withthe object of satisfactorily 
deciding the matter, caused to be made at his laboratory 
experiments, the results of which are graphically recorded 
on the accompanying diagram, which explains itself. 
The discharges took place inside a spherical glass vesse] 
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was then the remainder of the distance the electrodes 
would have had to move through before making contact. 

The object in using pointed electrodes was to find the 
lowest potential difference capable of producing the spark; 
consequently the points were made as sharp and as perfect 
asthe means at command rendered it possible to make 
them. It is obvious, nevertheless, that however great the care 
exercised, they must necessarily be more or less imperfect 
after each restoration. To this cause is undoubtedly due 
in large measure a somewhat irregular form of the curves 
showing spark lengths where a point or points were em- 
ployed. 

An inspection of the point and sphere curve shows a 
discharge through .019 of an inch of air produced by a 
potential difference of 700 volts. It serves to show the 
delightful uncertainty of points. This one was doubtless 
well made. When compared with point curves, the smooth, 
regular character of the sphere curve is noticeable, also 
the fact that the decrease of potential difference per unit 

lcngth of air sparked through, with increase of potential 
citference and spark length, is more marked than in the 
case of points. 

It will also be observed that when the spark occurs under 
pressures exceeding one atmosphere the slope 
of the curve grows less steep as the spark length 
is shortened by increase of air density. It would 








thus appear that the dielectric strength of air 
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in a radically new manner and making any im- 
portant advances in the state of our knowledge 
respecting matters that have been thoroughly 
familiar. Such a book, however, is the one 
before us, for it discusses the properties and 
construction of electromagnets with a complete- 
ness and thoroughness of detail that has hitherto 
been quite unknown. Furthermore, it puts the 
design of electromagnets, for the first time, on a 
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pressures above two atmospheres. At pressures 
below two atmospheres, however, it would ap- 
pear to be approximately so. A remarkable 
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elongation of the spark was effected by heating 
the electrodes; the elongation was greater than 
the rare faction of the stratum of air included 
between the heated electrodes would appear to 


| 1 is not simply proportional to its density for 
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explain. 

The results of these experiments being re- 
quire | for application under practical working 
conditions, no special care was taken to dry ors 
filter the air in which they were made. 














thoroughly sound logical basis. So long as 
consideration of magnetism was confined to the 
properties of so-called magnetic poles our prac- 
tical knowledge of the subject was very limited, 
and totally inapplicable to useful problems. 
It is only within the last decade that the prin- 
ciple of the magnetic circuit as enunciated 
by Maxwell, Rowland and others found a place 
jin commercial practice, and even then the mag- 
nificent researches of Hopkinson concerned 
only the properties of the magnetic circuit as 
found in dynamos and similar apparatus. Suc- 
cessful as was the application of Hopkinson’s 
theory, no considerable amount of light was 
thrown upon magnetic problems involved in 
the construction of common electromagnets. 
In fact this latter branch of the subject presents 
peculiar difficulties from a magnetic standpoint; 
the regulating magnet of an arc lamp is vastly 
more complicated than the field magnet of the 
dynamo, for while the magnetic circuit of the 
latter is comparatively simple in form, as the 
air space is virtually fixed, except for the slight 
disturbances due to the armature, and the mag- 
netic flux is nearly a constant, in the former 
apparatus the air resistance and the coefficient 
of leakage vary in the eccentric and 
extraordinary fashions. The apparent permeability of 
the magnet as a whole varies most erratically, and above 
all the question of attractive power as a function of mag- 
netizatioN is introduced in its most perplexing form. 
Professor Thompson has done a great service to the 
designers of electrical instruments by investigating the 
magnetic circuit found in ordinary electromagnets, and 
laying down practical principles which may guide the 
mechanic in designing magnets for any given purpose. 
On the whole the book is a singularly useful addition to 
the library of the working electrician, and, covering as 
it does a field not even touched upon in any practical way 
by other authors, it stands quite alone, both in its scientific 
and practical importance. It is a book that is indis- 
pensable to any one who desires to undertake the design 
of electromagnetic mechanism with a reasonable prospect 
of successful results, with a course of long and ex- 
pensive experimentation. The practical formule and 
working directions centained in it are as complete as the 
theoretical discussion 1s exhaustive, To the student it pre- 
sents an invaluable résumé of magnetic data, and to the 
artisan a repository of useful information about magnets 


that will save him numerous mistakes. 
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The Striking Distance of Alternating Electromotive 
Forees. 


BY ROBERT SHAND. 

Prof. Elihu Thomson, while engaged upon experiments 
involving the use of alternating currents having a pressure 
of several thousand volts, found it necessary to ascertain 
the spark lengths which the pressures he employed were 
capable of producing, and also the change of spark length 
produced by increase in the density of the air through 
which the discharge occurred. 

Itis well known that numerous and elaborate experi- 
mental inquiries have at different times been made, hav- 
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five inches in diameter, and having three openings fitted 
with brass caps and leather collars. Through two of the 
openings, situated opposite each other, passed the dis- 
charge rods. The third opening could by means of a tap 
be opened to the outer airor connected with a pipe lead- 
ing toa pressure pump. To indicate the distance separat- 
ing the electrodes between which it was arranged the dis- 
charge should occur, one of the rods had a screw thread of 
one-fortieth inch pitch cut along that part of its length which 
worked through an opening in the glass sphere. It was 
fitted ‘with a graduated disc which rendered 
small fractions of a revolution of the rod readily observable. 
Wires from the secondary terminals of a small transformer 
were led to the discharge rods, the potential difference be- 
tween which could be varied between the limits of 600 and 
7,000 volts. The voltmeter used was one of Sir William 
Thomson’s vertical scale electrostatic instruments reading 
to 6,000 volts. An ordinary steam pressure gauge having 
large scale divisions was calibrated and used for the 
measurements of air pressures. 

In making the experiments the electrodes were brought 
toward each other until contact was indicated. The position 
of the discharge rod carrying the graduated disc was noted, 
and it was then withdrawn to a distance indicated by the 
number of revolutions of the rod. 

The primary circuit through the transformer being closed, 
the pressure was increased until discharge occurred, the 
potential difference indicated by the voltmeter at the in- 
stant of such discharge being noted. In order to have the 
points of the voltmeter move steadily over its scale without 
vibration, it was found necessary to increase the pressure 
very slowly. 

When observing the effect of increased air density on the 
spark length, the air pressure and electric pressure were 
m iintained at a constant value and the electrodes moved 
nearer together until discharge occurred; the spark length 
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Electricity and Fires. 


In his annual report to the Fire Underwriters’ 
Association Chief Inspector McDevitt, of Phila- 
delphia, gives the following information : 

‘* There are over 5,000 buildings in Philadelphia 
wherein electric currents are used for light and 
power purposes. Of this number 287 buildings 
(seven of which are dwellings) have their own 
apparatus, the latter varying in size from a 20- 
light to one of 4,000 lights. The number of lights 
furnished by these private plants aggregates 
80,258 incandescent and 3,325 arc lights. One 
retail store contains 482 arc lights. There are 15 
public stations distributing electric currents to 
all sections of the city, furnishing thousands of 
lights and power to dwellings, churches and 
other classes of buildings. The number of lights 
supplied by these respective stations varies from 
the small station furnishing 2,000 to the Edison, 
which furnishes over 40,000 incandescent lights 
and current for a large number of motors. The 
electric motors in use are of a capacity ranging 
from one-eighth to 30 h. p. (being used to a great 
extent as a substitute for laborious hand or foot 
power in dwellings and small work shops), and are being 
rapidly introduced as a more ready motor in place of steam 
and hydraulic power in propelling machinery. No insur- 
ance loss occurred in any building in our city during the 
past year from fire where the cause could be in any way 
attributed to electric wires. 

—_—_——— ere) 0" 
Electricity at the Columbian Exposition. 





(Special Dispatch from our Western Correspondent.) 

CuiIcaGo, Feb. 9, 1891.—The announcement of the ap- 
pointment of Mr. J. P. Barrett as the chief of the electrical 
section of the Columbian Exposition was made on Satur- 
day morning, Feb. 7, and will undoubtedly be confirmed 
by the action of the board of directors at their meeting on 
Feb, 13. I was unable to see Mr. Barrett Saturday, but 
found him yesterday at his residence. He outlined his 
future course of action in the following way: ‘‘I shall 
report for duty on Monday morning at the World’s 
Fair headquarters,” he said, ‘*but I shall not sever my con- 
nection with the city until the duties of my new position 
require all my time; this will probably not be until the 
latter part of the present year. The first work to be 
done will be an estimate of the whole cost of erection, in- 
stallation and maintenance of the electrical building aad 
machinery. Iam at present at work upon an approxi- 
mate estimate of the space needed, cost of building and 
other details, to be presented at the Board of Directors’ 
next meeting.” Mr. Barrett expresses himself in favor of a 
building on the lake front for electrical display only. This 
building might remain open in the evening and would be 
an attractive resort for visitors. This would not interfere 
with the regular exhibition of electrical machinery appli- 
ances and material that will be held in the special build- 
ing provided for the purpose. Mr. Barrett will have con- 
trol of all the appointments in the electrical department, 
but none will be made for some time yet. 
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An Underground Electric Railroad for New York City. 





A very large number of schemes for securing rapid 
transit to the people of New York City are now pressing 
themselves forward for the consideration of the Rapid 
Transit Commission and the capitalists who are desirous 
of investing money in the system which, from a financial 
point of view, promises the great- 
est returns. One of these plans, 
which seems to possess many 
features that are worthy of care- 
ful consideration, is illustrated on 
this page. From the diagrams 
given a very clear idea may be 
obtained of the underground con- 
struction of both the tracks and 
the stations. The route contem- 
plated for the four-track line, as 
shown on the map on the follow- 
ing page, is under Broadway, Uj 
from the Battery to 45th street, / 
thence the local tracks run under g Uy 
Seventh avenue to Central Park, 
and turn there, continuing under 
Fifty-ninth street, thence out 
Fifth avenue to the Harlem River 
while the lower or express tracks 
will continue as a two-track road 
under Broadway, the Boulevard 
and Tenth avenue to the Harlem 
River. 

The proposed method of con- 
struction is a simple one. One 
side wall at a time is con- 
structed. A trench outside of 
the car tracks is excavated 
3 feet in width and 38 feet deep, and the ground 
thoroughly supported and braced by a plank lining. The 
tunnel wall is then made by filling in this space with the 
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best concrete. When the wall is built up to within 11 feet of 
the surface,the plank lining is removed, the trench filled in 
and the strip of street paving relaid. The other side wall 
of the tunnel is similarly constructed. The excavation of 
the ground between the side walls is then effected without 
disturbing the street surface, pipes or subways, by a steel 
“cutting edge,” which rests at each end upon the com- 
pleted side walls and is forced ahead by hydraulic press- 
ure, while the channel steel roof sections are built in 
behind it and the construction of the internal steel struct- 
ure immediately follows. 

The ground adjacent to the steel roof is solidified by 


. liquid cement forced in under pressure. This im conjunc- 
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tion with the asphalt-coated steel roof will insure a per- 
fectly dry tunnel. The row of iron columns 12 feet apart 
through the centre of the tunnel support a longitudinal steel 
girder upon which rest the roof sections. These iron columns 
are braced from the side by the transverse girders that sup- 
port the track beams. 

The proposed method of construction will admit of 
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SECTION OF RENO UNDERGROUND ROAD SHOWING ARRANGEMENT OF STATIONS. 


great rapidity in driving the tunnel, as the side walls can 
be built in advance of the ‘‘ heading,” and all four tracks 
could be utilized in removing excavated material. With 
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the construction or foperation of cable railways, nor will 
street traffic be seriously disturbed in constructing 
concrete walls from the surface. The outside width of the 
tunnel being only 23 feet, these side walls can be built with- 
out injury to the foundations of adjacent buildings. 
The line of iron columns through the centre of the tunnel 
permits the use of a flat roof, which may come to within 
about 10 feet of the surface 
without disturbing underground 


separate the two levels of the tun- 
nel allow free circulation of air, 
and with the use of electric mo- 
tors insure good ventilation. 

As would be expected, the 
scheme contemplates the use of 
electric locomotives. Three large 
power stations would be located 
along the Hudson River, where 
real estate and fuel are cheap and 
water for condensing is plentiful. 
In this way power could be 
generated at the rate of two 
pounds of coal per horse power 
instead of ten pounds per horse 
power now required on the en- 
gines of the New York elevated 
roads. The electric conductor 
(which could be of heavy copper 
of T-shaped cross section in order 
to give it rigidity) might be sup- 
ported above the cars, using the 
rails and structure as an auxiliary 
conductor for the return current. 

Since there are two tracks, only, on each level, cars on 
each track can be reached without inconvenience to pas- 
sengers or complicating the construction of the tunnel at 


pipes orsubways. It will readily 
be seen that the open spaces be- 
tween the girders and ties that 
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RENO UNDERGROUND ELECTRIC RAILWAY FOR NEW YORK CITY. 


five points of attack giving ten ‘‘ headings” and an aver- 
age speed of 10 feet per day each, the tunnel proper 
could be constructed from Rattery Park to Fifty-ninth 
street (five miles) in 264 days. The building of the stations 
could be carried on while the tunnel is in progress. 

The tunnel is constructed on the principle of ‘‘ square 
sets” used in mine timbering, the horizontal girders resist- 
ing the pressure of the tunnel’sside walls, while the vertical 
columns divide the span of the roof. The proposed method 
of constructing the roof and driving the tunnel by side- 
channeling and small blasts insures rapid advancement 
in rock work, and will not unsettle the ground surround- 


ing underground pipes and subways, nor interfere with 


he station platforms, this feature being a great advan- 
tage over tunnel systems requiring four tracks on a level. 
Station platforms, brilliantly lighted by electricity, could 
be easily reached by passengers from the surface, the dis- 
tance to local trai platforms being 20 feet, and to exoress 
train platforms 33 feet. 

The lower level carrying express tracks would be available 
for trains of the Hudson and East River tunnels, and could 
also connect with the New York Central trains at Forty- 
second street. The facility for handling trains rapidly by 
electricity would be such that loops at the terminals would 
probably not be required, and the express tracks being on 
the lower level, a speed of as high as 40 miles an hour 
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could be attained without causing vibration of the 
structure. 

The following estimate per mile (excluding the stations) 
furnished by Mr. J. W. Reno, the inventor of the plan, 
is based upon similar contracts in the Croton aqueduct, 
and places the total at not far from one and a quarter 
millions per mile: 


EARTHWORK AND MASONRY. 
Outside area of tunnel, 24 * 28 waa average of one- 
half rock work and one-half earth work : 


66,440 cubic yards earth excavation at $2.50... 2... ....5. 5000s $166,100 
6440 * ~ rock Ps at > Cab ieame Wb.0Udbe 45.500 000 438,504 
Side walls (concrete, 3 to 1), 2 feet thick at op, 3 feet at bot- 

tom and flar. ng out to 4 feet base; 28 feet high: 
Two walls, 28,160 cubic yards concrete at $6.... © ..........- 168,960 
Karth excavation for same, 17,600 cubic yards at $1.40....... 24,640 
Rock - * ua ~: e . Bb Bee oo ks .. 44,000 
Line of masonry under centre iron columns, 1,460 cubic 

UE MD icecs ch diss rudeeasethe Ceaansipatimeriaeas ete. 14,608 
Concrete floor, 18 inches thick, 4,671 cubic yards at $5........ 23,355 


STEEL STRUCTURE. 
440 cast iron columns, 24 feet long, 12 inches diameter, 2 inches 
thick = 4,883 pounds each, at 2 cents.............0.0eeeeeeees 42,680 
21,120 lineal feet 12-inch l-beams, 781,440 pounds, at 3 cents... 23,443 
440 transverse 12-inch I-beams, 22 feet long each = 9,680 feet, 


NCS. Ode thal ASVES cob ao Ue UV EUES® sah oo bSaeks bRMARAL? Og escbors 10,744 
5,280 feet 20-inch I-beams for centre of roof, at $2-.20.......... 11,721 
5,280 “channel! ” steel sections for roof, 22 feet long, 12 * 8 x 

34 inch, 1,552 pounds each, at 3 cents.................eeeeeees 245,836 
87 pounds steel rails, 14,080 yards = 612 tons, at $30............ 18,360 
10,560 creosoted ties (2 feet apart), at 60 cents...............5+- 6,3: 
Spikes, fastenings, etc... eRe Cat vEt a eawsectenvesetes shaun 5,000 

NG hrc UEE ceo OU TRNRs ew UR EEA saws Pees dnd ca seanbain eee neawe $1,232,371 


Ee? see 


The National Electric Light Association. 


The officers of the association have issued a very hand- 
some little pamphlet containing a great deal of valuable 
information for those who intend to be present at the com- 
ing meeting of the association in Providence. Besides 
the programme and a full outline of the proceedings, in- 
structions are given in regard to transportation, hotel 
charges and accommodations, etc., for the information of 
members. The pamphlet also contains some historical mat- 
ter in regard to Providence and its industries, including a 
description of the Narragansett Electric Lighting Com- 
pany’s station, the plant of the Brown & Sharpe Manu- 
facturing Company, the American Screw Company, the 
Rhode Island Locomotive Works, the Armington & Sims 
Engine Company’s factory, the American Electrical 
Works, etc. 

i a a 


Electric Light and Electric Railway Statistics. 


In a very comprehensive series of maps recently published 
in book form by the Thomson-Houston Electric Company 
some very valuable information is given concerning the lo- 
cation and character of the central station electric light 
plants and the electric railways of the United States. In 
the number of electric railways, Massachusetts heads the 
list with 21, while Utah, Delaware and South Dakota are at 
the foot with one road each. Of electric railway systems 
the following tabular list is given: Thomson-Houston, 103; 
Edison, 83; United Electric Traction, 21; Van Depoele, 8: 
Rae, 8; Short, 8; Storage, 4; Westinghouse, 3; Bentley 
Knight, 1; Underground storage, 1; total 240. 

In the number of electric light systems New York heads 
the list with 189 central station plants, while Arizona is at 
the end of the list with only two central stations. The 
systems in use in all the States are divided as follows: 
Thomson-Houston, 666; Westinghouse, 323; Edison, 202: 
Brush, 199; Ft. Wayne, 144; American, 67; Western 
Electric, 58; United States, 51; Schuyler, 49; Heis- 
ler, 49; Waterhouse, 41; Ball, 31; Van Depoele, 31 ; 
Excelsior. 25; Sperry, 24; National, 16; Remington, 4; 
Eickemeyer, 2; Hawkeye, 2; Standard, 1; Hochhausen, 
1; Beard, 1; Knowles, 1; Mayo, 1; Keith, 1; total, 1,985. 
It is stated in the preface to the book that the data con- 
tained in the maps have been collected from original 
sources by a disinterested party. 

a 
Telephone Business in Central New York. 








F. G. Wood, secretary and treasurer of the Central New 
York Telephone and Telegraph Company, has just com- 
pleted the investigation of the affairs of that corporation 
for the year 1890, in the preparation of the usual report to 
the annual meeting of the company, held on Feb, 12. 

The company has now 16 telephone exchanges, taking 
in every place of importance in northern and central New 
York except Potsdam. These places and the number of 
‘phones in each exchange are as follows: 


SPMD sss ccsses 727 | Oneonta... ... ikea Cae 
Rac Abane cha kind paees BE RMR so cc sascsccce a 25 
Syracuse. osae es ben see 100 chi TELS eeaeel 19 
Oe Eee 176 | Cooperstown.. eee 71 
Ogdensburg....... weecveeee OB| Carthage.. caer eel te e 8 
Herkimer. e a 0 * GP PRION 5 65 vue Bia tk 10 
BC Sea ca la 17 sane 
Gouverneur. fe aa ae 18 Total exchange subscrib- 
Se See 75 Orem.... Goeks cosy cs 0 hat 
Little Falls te cele e 76 
In addition the company has : 
Toll stations. eka ae ee fe one 367 
Private line stations ; ear a 376 
Total.. aye oe OEP Ep oy eee 3.299 


The company added 446 subscribers to its lists during 
the year and took out 309, making a net gain of 137. 

The miles of wire used by the company are divided as 
follows : 





Miles. 

In the exchange systems meey o ; - ws 1405 
In toll jines....... ety. ‘vem ; .. «2,627 
4,042 


During 1890 a total of 271,598 toll line messages was sent 
by the company, at an average rate of a little less than 23 
cents per message, including in each case, of course, the 
answer. 

The average cost of each message to exchange subscribers 
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MAP OF NEW YORK CITY SHOWING PROPOSED ROUTES OF THE RENO UNDERGROUND 
ELECTRIC RAILWAY. 





Fes, 14, 1891. 


in Syracuse and Utica was less than two cents, or less than 
postage. Each ’phone in the exchanges is used on an aver- 
age eight times per day. The average number of messages 
in all the. exchanges each day of the year was 15,734, This 
fact is arrived at by taking records of all messages for a 
limited number of consecutive days. 

The earnings of the company for 1890 yielded seven per 
cent., which was divided quarterly. 


The First Annual Dinner of the Franklin Experimental 
Club. 





As noticed in THE ELECTRICAL WORLD last week, the 
annual dinner of the Franklin Experimental Club, of New- 
ark, N. J., took place on Saturday evening, Jan. 31. The 
dinner was given to celebrate the first birthday of the club, 
and was designed partly asa genuine feast and partly to 
amuse the members and their guests, while at the same 
time an exhibition could be given of what had been accom- 
plished in the line of experimental work in the subject of 
electricity and magnetism during the past 12 months. The 
enterprise was entirely in charge of Mr. W. J. Hammer, 
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grand bugle solo, with its echoes against the buildings of 
Paris, and finally a man’s voice again making a graceful 
little address. The plaudits of a crowd could be heard, the 
‘‘all hail” of a populace which was crying out as with one 
voice: ‘Vive la France!” ‘Vive la République!” ‘Vive 
Carnot!” 

By the dextrous placing of a phonograph the guests at 
the dinner had been transported across the Atlantic, as it 
were, and were listening to the closing exercises of the 
Paris Exposition. The man’s voice distinctly heard mak- 
ing a speech was M. Eiffel’s. 

So the dinner went on, and with every course, with 
every other minute, some strange thing was done by the 
intervention of electricity. The oysters were stewed by 
the same force, so were the eggs boiled, so the water for 
the punch was heated. Just as the banquet was ending 
all the flowers overhanging the table fell in showers upon 
the guests below. Tiny bits of iron had been attached to 
each rose or carnation, which were held in their places by 
the attraction of a magnet. When the circuit was broken 
the flowery shower followed. The air was kept cool all 
the time by steel fans worked by electricity, and among 
the numerous other odd things that happened was the 
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Cyrus W. Field’s Views on the Future of Ocean 
Telegraphy. 

Mr. Cyrus W. Field, the well-known telegraph pioneer, 
in speaking recently of the future of telegraphy said: ‘In 
a few yearsI feel certain that a cable will be stretched 
across the Pacific, connecting San Francisco with Japan. 
It will run from the California coast to the Sandwich 
Islands, and from thence to Japan, with a branch line to 
China. As soon as this line is established it will give an 
immense impetus to our Asiatic trade. The Atlantic cable 
lines have made possible for us a commercial develop- 
ment in the European markets that would never have 
been attainable without telegraphic communication. We 
would have remained isolated to a large extent, and our 
national progress would not have approached its present 
dimensions for many years to come. 

‘It will be the same in the Orient. Once we get direct 
telegraphic communication our trade will double and 
treble. Even now we can cable to China and Japan or 
almost any part of the avorld, but it is too expensive for 
ordinary commercial uses. Then, too, a Pacific line will 
give us direct communication with the other hemisphere 
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LABORATORY OF THE FRANKLIN EXPERIMENTAL CLUB, NEWARK, N. J., AS ARRANGED FOR THE FIRST ANNUAL BANQUET. 


who already has a reputation for the production of very 
amusing and instructive effects with electrical apparatus 
The electrical effects produced on this occasion by the elec- 
tric light, the phonograph, and the electromagnet were 
entirely due to Mr. Hammer’s ingenuity. 

At the head of the table, as was to be expected on such 
an occasion, sat Ben. Franklin himself, dressed in a suit 
of brown broadcloth with lace at the neck and wrists, his 
long, white hair hanging over his shoulders, and at the 
proper time he made a speech welcoming the guests to 
his table. The dining room was the ordinary laboratory 
of the club, which had been partially transformed from 
its everyday appearance so as to resemble, as much as pos- 
sible, a banquet hall. The victuals for the occasion were 
cooked by electricity, even down to the coffee, which was 
made over an electric heater. While the guests were en- 
joying the second course the presiding genius of the feast 
took occasion to utter, in what was unmistakably a ‘‘ Poor 
Richard” voice, ‘A fat kitchen makes a lean will: if 
you would know the value of money, try to borrow some.” 

And so the dinner went on. In the midst of it suddenly 
there burst forth the sound of a delicious voice. It was 
Mme. Adini’s, of the Grand Opera in Paris. She sang a 
few notes, and then suddenly there merged into her’s the 
deep notes of arich basso, Together they were pouring 
forth the inspiriting music ofthe ‘‘Marseillaise.” Next 
there came the booming of cannon, the thrilling notes of - 


sudden burst of piano music that broke in upon the ban- 
quet. This was produced by a telephonic connection with 
a piano in the next block, played by a young woman who 
was notified by a local telegraph when her services were 
required. Mr. Edisor, through the medium of a phono- 
graphic cylinder, made some pleasant remarks about 
Franklin, and through a like medium De Wolf Hopper’s 
robust voice filled the apartment with the topical song, 
‘*- You Can Always Explain It Away.” At 11 o’clock sharp 
the strident voice of Franklin quietly remarked: ‘ Early 
to bed and early to rise makes a man healthy, wealthy 
and wise.” And the club adjourned. 


——___—______@+2e--++- 


Relative Consumption of Gas and Electricity in 
London. 





Taking the figures quoted in Mr. Bailey’s recent paper 
before the Society of Arts, Mr. John T. Sheard, in a letter 
to the Journal of Gas Lighting, works out that if all the 
incandescent lamps at present in use in London were re- 
placed by gas burners giving the same amount of light an 
additional annual consumption of nearly 500,000,000 cubic 
feet might be anticipated. He hastens, however, to point 
out that this is only 1} per cent. of the present total gas 
consumption of London, which attained in 1890 the gigan- 
Lic total of 80,707,000,000 cubic feet, 


in case war among the big European powers should cut off 
our Atlantic lines. 

‘‘South America will also in a comparatively short time 
be brought to our doors by means of the cable. For many 
years to come a land line to South America will be im- 
possible, but direct telegraphic communication is becoming 
more and more imperative every day, and submarine cables 
will be employed te meet the demand. The nucleusof the 
system exists already in the Central American and Mex- 
ican cable lines. As soon as we get into the main cities by 
a direct telegraph line our trade will respond, as it did in 
Europe and as it will in Asia. 

‘‘England has long seen the great advantage of close 
communication, and she has deep-sea lines all over the 
world, Africa is completely encircled by cables. One 
line runs from Gibraltar around the west coast, and the 
other goes around the east coast, the two lines meeting at 
the Cape of Good Hope. Every point of importance along 
either shore is tapped by this cable. 

‘*When I made my trip around the world 10 years ago 
there was hardly an hour whenI could not have placed 
myself in telegraphic communication with New York. 
From India, China, Japan, Burmah, Cochin China, Af- 
ghanistan, everywhere, you can send an electric message 
to America, Of course such a message has to travel ina 
very roundabout way, but it is amazing how rapidly it is 
transmitted,” 
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Electrical Distribution by Transformers from Central 


and Eccentric Stations.* 





BY DR. J. A. FLEMING, M. A. 


Station Measuring Instruments.—In connection with 
the Thomson-Houston transformer system there are 
instruments specially 
alternating currents. There 1s, for ex- 
(see Figs. 26 
A light brass 


some very ingenious measuring 
devised for 
ample, an ampéremeter and voltmeter 
and 27) which act on the same principle. 
arm, swinging on almost frictionless bearings, moves in 


a vertical plane, and carries at its extremity a small 
A flat, circular 


bobbin of wire, wound on a split brass spool, is fixed 


horseshoe, or U-shaped piece of soft iron. 

with its plane vertical but centre  eccentrically 
situated with respect to the pivot of the needle. 
U-shaped piece of soft iron embraces the coil, and its mo- 
tion round the pivot is constrained to be simply a move- 


ment nearer to or further from the inside surface of this 
When a current passes through the coil of 
wire it creates a non-uniform tmagnetic field in the inte- 
rior of the coil which is stronger near the inside surface of 


circular coil. 


the coil than it is at points nearer the centre of the coil. 
The soft iron tends to move from places of weaker to places 
of stronger field, and in so doing moves the arm! to"which 
it is attached round its pivot, and displaces the index arm. 
This arm carries a counterbalance so fixed thatthe magnetic 
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Fig. 26.—ALTERNATING CURRENT AMMETER. 


force on the iron is opposed by a force due to gravity, and 
the position which the needle takes up under the influence 
of these opposing forces is one which is dependent on the 
strength of the field in the interior of the coil, and 
therefore of the strength of the current in the coils. 
The force on the iron due to the current in the 
coils is one which depends partly on the strength of the 
field at the spot where the iron is, and partly on the rate 
of variation of this field from point to point in the circular 
space. If the spool 1s wound with coarse wire the instru- 
ment may be graduated arbitrarily, and by comparison 
with a standard as an ampéremeter. If the coil is wound 
with fine wire, and has a German silver resistance coil in 
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FIG. 28.-STREET CIRCUITS OF FORTY 25 C. 


20 C. P. LAMPS. 
series with it, then the instrument may be graduated as a 
voltmeter. In the station such a voltmeter is worked off 
the secondary of a small reducing transformer, which takes 
current from the mains, and serves to measure the primary 
pressure. ‘These instruments, of course, require to be 
graduated by comparison with an electro-dynamometer for 
the particular periodicity for which they are to be used. 
Street Lighting by Incandescent Lamps.—In addition to 
the incandescent lighting by single and grouped trans- 
formers, the Thomson-Houston Company has elaborated 
a very good system of street lighting by incandescent lamps 
which meets the demand for such public lighting over 
considerable districts in which it would not pay to put 
down transformers and work the incandescent lamps in 
parallel off the secondaries. This system of street lighting 
consists in running sets of incandescent lamps in series off 
the primary mains of the transformer circuits. A series 
circuit starts (see Fig. 28) from a point on one primary of 
the transformer circuit somewhere in the station, and 
carries a series of incandescent lamps. This line terminates 





* From the Electrician, London; continued from THE ELEC” 
TRICAL WORLD, Jan. 24, 1891. 


The 





somewhere or other on the other main primary, and as 
many of these series lines are run as may be necessary 
to fill up the district to be lit. The lamps used for 
this street system require a current of 3.5 ampéres, 
and are of 20, 25 and 40 c. p. The 2% c. p. 
lamp is largely used for street lighting. The socket 
used with the lamp is provided with a spring cut out, sim- 
ilar to the Thomson protective device, the function of 





Fic. 30.—LIGHT TRUSSED POLE FOR INCANDESCENT STREET 
LIGHTING. 


which isto keep the circuit closed in the event of the 
breakage of alamp, The film is capable of standing the 
25 volts required to work the lamp, but in the event of the 
lamp breaking the full pressure of 1,000 volts is thrown on 
the film, immediately breaking it through, and thereby 
short-circuiting that socket. This device proves itself in 
practice to be quick and efficient In order to keep 
the current constant for each series line a current 
indicator is placed on each line in the station, and a switch 
by means of which one to five relief lamps may be 
thrown into the circuit. As long as the proper number 
(viz., 40) of lamps are burning on each series line 
the current indicator shows a current of 3.5 ampéres; 
but if one lamp breaks or is extinguished the resistance 
of the circuit falls at once and the current rises. This is 
shown by the current indicator, and the attendant then 
switches on one or more relief lamps to restore the current 
to its proper value. When the broken lamp is replaced by 
the patrol the current again falls and the relief lamp in 
the station is switched off. This series system may be 
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cent lighting, light trussed poles of iron are generally 
used, which carry the overhead series line and also the 
brackets for the street lamps (see Fig. 30). This system of 
street lighting is being considerably extended. . In Malden, 
Mass., a suburb of Boston, a city of 20,000 inhabitants, 
street gas lamps have been entirely replaced by about 
eight hundred 25 c. p. incandescent lamps on this system. 
The same system is in use at Newton (700 lamps) and 
Watertown, Mass; West Point, Va.; Melbourne, Aus- 
tralia; Osaka, Japan, and many other places, 


THOMSON-HOUSTON COMPANY’S CENTRAL STATIONS—SALEM 
STATION, 


One of the most complete of the Central Electric Supply 
stations erected and equipped by the Thomson-Houston 
Company is that at Salem, Mass. Electric lighting be- 
gan at Salem in 1881 by the erection of a very small 
arc light plant, and has been several times remodeled and 
extended. Quite recently an exceedingly fine station for an 
output of 1,700 h. p. has been erected at Salem, and al- 
though arc lighting forms the bulk of the work done, yet 
as there is associated with it alternate current machinery 
for incandescent lighting, it may properly be described 
here. Early in 1888 a site for the new station was 
secured on Burley Wharf, Peabody street, close to the 
water, and the erection of the station was begun. 





Fig. 27,—ALTERNATING CURRENT VOLTMETER. 


The service of lighting was begun in September, 1888. At 
the beginning of 1890 the current was being supplied for 
120 private arc lamps, 180 city arc lamps. 53 incandescent 
street lamps (series system) of 65 c. p., 44 of 32 c. p., and 
2,000 of 20c. p. The arc light dynamos are in number 11, 
of 30 lights each; the incandescent 2, of 400 lights each; 2 
of 650 lights each, and 1 of 1,300 lights, and also current 
is supplied for 50 h. p. in motors. The details of the con- 
struction of the Peabody street plant are as follows: The 
station was designed by Mr. Henry C. Patterson, chief en- 
gineer of the Thomson-Houston Electric Company. In the 
construction of this station it was found necessary to drive 
about one thousand piles of oak and spruce. The piles are 
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FIG. 29.-STREET CIRCUITS AS ARRANGED FOR HOUSE-TO-HOUSE 


LIGHTING WITH TRANSFORMERS. 


worked by means of a constant potential alternator and 
primary lines merely for street lighting alone, but it is 
more frequently used in conjunction with transformer 
lighting. In this last case the constant potential primary 
lines are laid about in a district, and from these primaries 
are taken off not only the distributing conductors to supply 
the house transformers, but also the series lines for the 
street incandescents. The arrangement of circuits is then 
that shown in Fig.29. Instead of employing the system of 
relief lamps and current indicator on a bank board, another 
device is employed sometimes, which consists in using a 
double socket and double lamps at each spot. One of 
these lamps only is in the circuit at one time. If its mate 
breaks, then the second lamp is automatically thrown into 
the circuit, and keeps a light alive at that place. There is 
in this case a relief lamp to every lamp, instead of merely 
five relief lamps in the station. In either case a system of 
transiormer lighting for houses is combined with the street 
lighting, and the incandescent street lighting is specially 
applicable in the case of scattered villages and small 
towns or suburbs, where arc lighting would be impracti- 
cable, In connection with this system of street incandes- 





held firmly together by an immense bed of concrete made 
of Portland cement and broken stone two feet thick. On 
this bed the foundations for engines and shafting were 
constructed, which foundations are exclusively of granite 
laid in cement. 

In equipping this plant it was thought advisable to instal! 
at first one-half of its present capacity. This was done by 
the erection of two compound condensing engines of 350 
h. p. each and one engine of 160h. p. All three engines 
belt to the same shaft (see Figs. 31 and 32), making it pos- 
sible by the use of clutches to run any one of the engines on 
the same shaft at one time. In case of accident a defect- 
ive engine can be shut down and the load at once taken up 
by the others. Space is reserved, and foundations are 
already prepared for two more engines of 350 h. p. each 
and additional shafting. This makes the total output of 
the plant 1,660 h. p. The engines are condensed by means 
of a surface condenser, which returns the condensed water 
directly back into the boilers, but passing on the way 
through economizers. 

The boiler house is 90 feet long by 50 feet wide; has space 
for ten boilers of 125 h. p, each, four of which are already 
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installed with the Jarvis furnace. The boilers are also 
placed upon granite foundations which rest upon piles, as 
in the previous case. They are constructed in the most ap- 
proved manner, from specifications furnished by the engi- 
neering department of the Thomson-Houston'! Electric 
Company. They are of the ordinary tubular type, 72 
inches in diameter and 17 fect long, made with extra 
strong seams and steel tubes, braced in a thorough manner, 
and having a working pressure of 125 pounds to the square 
inch. The piping of this plant has been carried out with 
consideration for future output of 1,660 h. p., and all main 
stea'n pipes, as well as exhaust pipes, are large enough for 
this full duty. 

The second floor of the main building, which is 115 feet 
by 66 feet, is utilized for machines with a capacity of 
forty-five Thomson-Houston dynamos, fifteen of which 
were installed at once. The remainderof the second floor, 
not used for this purpose, is divided into offices, work- 
rooms, testing-rooms, toilet-rooms, etc. The coal shed has 
a capacity for 2,000 tons, 

The brick chimney of this plant is 130 feet high and 13 
feet square at the base. The chimney is square in form, 
with a round core 72 inches in diameter at the hottom and 
76 inches in diameter at the top. The structure, contains 
250,000 hard bricks laid in cement, and also 41 perch of 
granite in the foundations, which rest on 60 oak piles firmly 
bound together by 3 feet of Portland concrete. This 
chimney has a capacity of 1,500 h. p. 

The entire work of construction, the building and the 
placing of the engines, boilers and machinery was carried 
out under the direct supervision of Mr. Patterson. In the 
construction of this plant it has been Mr. Patterson’s en- 
deavor to construct one of the most economical and best 
running stations possible, and also of an original design. 
As the Salem Company had increased their plant twice 
before the construction of this plant, it was their desireto 
build one of such magnitude as to be entirely sufficient 
for the future, and as at present they are exerting about 
600 h. p.. it would seem that there is ample in reserve for 
some time tocome. Believing that in the construction of 
an electric light station the best is none too good. and that 
a station should be attractive to the employés, the Salem 
Company has provided all necessary accommodation for 
them with the later addition of a library, whicn is filled 
wita the latest electrical bouks and periodicals entirely at 
the disp »sal of the employés. 

In regard to the economy of the steam plant, the change 
from high pressure to compound condensing, and their 
present location, has been highly satisfactory, the average 
coal bills being reduced 50 per cent. since getting the new 
station into successful operation. This is due to better 
facilities for getting coal, as also to more econom:.cal e.- 
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dilute solutions of different salts of sodium, potassium and 
barium, and even distilled water, the process being, of 


‘course, carried out in darkness. One of the electrodes 


was completely screened from light, while the other could 
be illuminated at pleasure. Prior to exposure the elec- 
trodes were connected through a Thomson _re- 
flecting galvanometer, and the current due to inequality 
in the plates allowed to subside before exposing 
to light. On exposing the unscreened electrode to light, 
a current was set up, the screened electrode being positive 
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FIG. 32.-PLAN OF ENCINE ROOM, 


n some cases and negative in others, this being deter- 
mined by the salts employed in constructing the cell. The 
more highly refrangible rays of the spectrum were found 
in most of the ceils to give the greatest effect, but one in 
which an emulsion of sulphide of silver and a dilute solu- 
tion of potassium sulphate was employed was most sensi- 
tive to the green rays. When an emulsion of silver bro- 
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FIG. 31.-VERTICAL SECTION OF THE SALEM (MASS,) LIGHTING STATION. 


gines. At a recent preliminary test made with Georgia 

Creek Cumberland coal and steam pressure at 110 pounds, 

the boilers showed an evaporative power of 9.7 pounds of 

water per pound of combustible. The engines, which were 

developing a variable lead, from 192 to 419 h. p., showed 

an economy of 1.8 pounds of coal per horse power per hour. 
(To be continued.) 
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Experiments in Photo-Electricity. 


Ata recent meeting of the Physical Society of London, 
Prof G. M. Minchin read an interesting paper on the 
above subject. an abstract of which is here given as re- 
ported in The Electrician, London: 

The auth 1’s investigations in photo-electricity were be- 
gun in the yeur 1877. the object then in view being to en- 
deavor to obtain a solution of the problem of photography 
ata distance. for which he had suggested the name of 
telephotography. 

His earliest experiments were made with cells containing 
Strips of silver as electrodes, coated with collodion or 
gelatine emulsions of various salts of silver, and also 
eosine, fluorescine and some aniline dyes, and immersed in 


mide aud a dilute solution of potassium bromide were used, 
the effect of passing a current through it from a bichro- 
mate cell was found to be a blackening. of the immersed 
portion of the silver electrode connected with the carbon 
pole; and the immersed portion of the other electrode, 
though not visibly affected by the current, was turned 
black by means of the ordinary pyrogallic acid developing 
solution. Similar results were obtained when a photo- 
electric cell was employed in place of the bichromate 
cell. 

Some extremely interesting results, however, were ob- 
tained with electrodes of ordinary commercial tinfoil, un- 
prepared in any way, immersed either in ordinary tap 
water or in distilled water. The exposed electrode always 
became initially positive. but after an interval of time, 
ranging from afew minutes to some hours, the current 


was reversed in direction and of greater strength than 


before, and continued for many days if the exposure to 
light was maintained. When the surface of the tinfuil was 
chemically cleaned the cells became completely insensitive 
to light. showing that the photo-electric effects must be 
due to the presence of a film of some kind on the surface of 
the foil. 
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After a long series of experiments, in which an electrom- 
eter was used instead of the galvanometer, the author 
discovered that a sensitive surface which at once became 
negative on exposure to light could be obtained by coating 
the tinfoil with sulphide of tin, and the liquid which gave 
the greatest sensitiveness was methyl alcohol, prepared 
from oil of wintergreen. The author then described a 
method at which he had arrived, after a laborious series of 
experiments, for producing a sensitive surface which will 
become positive on exposure to light. The residuai effect 
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SALEM (MASS.) LIGHTING STATION, 


after exposure to light takes a considerable time to disap- 
pear, but it can be rapidly got rid of by connecting the 
sensitive electrode with the copper, and the insensitive 
electrode with the zinc of a Daniell cell. The volts de- 
veloped were found to be approximately proportional to 
the square root of the intensity of the incident light. 

One of the most curious effects: observed with these cells 
is that after standing for some time they frequently become 
insensitive, and the cell can be restored to its full original 
sensitiveness by a slight tap to its support, or to the table 
on which it stands. When inthe sensitive state a similar 
tap renders the cells insensitive, and this series of alternat- 
ing sensitiveness and insensitiveness can be continued 
indefinitely. Cells inthe insensitive state may also be made 
sensitive by electric sparking in their neighborhood, 

The deflection on exposure to light was much smaller 
when the sensitive plate was in connectiou with the zinc 
pole of the Daniell than when connected with the copper 
pole, and the author, in consequence of this, suggests, as a 
possible explanation of the effect of light on the cells, that 
it may reduce the amount of oxygen on the films; for when 
the sensitive plate was connected with the copper of the 
Daniell the amount of oxygen on it would be increased, 
while it would be diminished when the sensitive electrode 
was connected with the zinc. 

The author then referred to the so-called ‘selenium 
cells,” which should more properly be termed ‘ selenium 
conductors” or ‘‘ selenium resistances.” He stated that 
last year he first endeavored to construct selenium cells, 
properly so called, viz., cells in which an E. M. F, was set 
up by the action of light. The best effects were produced 
by means of aluminium electrodes, one of which was 
coated on one side with selenium and gradually heated 
until the brown color had been obtained. When, how- 
ever, the aluminium plates were immersed in alcohol they 
became covered with a gelatinous deposit which made it 
necessary to find some other liquid, and after many trials 
acetone was found to give the best results. These cells 
differ from any of the photo-electric cells previously con- 
structed by the author in their great sensitiveness to the 
light from all parts of the spectrum, the maximum effect 
being produced in the yellow bordering on the green. 

The author, in conclusion, called attention to three prob- 
lems toward the solution of which these photo-electric 
cells might contribute. The first was the construction of 
areally scientific photometer. for purposes of comparison at 
any rate. Each Jight would be spread out into a spectrum, 
and the intensities of the different portions compared by 
means of the cells, the intensities of the different portions 
being proportional to the squares of the observed volts. 
The principle of Newton’s chromatic circle could then be 
applied to determine the resultant. intensity of the light. 
The second problem was the photographing of objects at a 
distance, and it was one which there appeared to be no 
prospect of solving at present, in spite of the startling 
stories appearing from time to time in the newspapers. 
The third problem was the direct transformation of radi- 
ant solar energy into useful work, 
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MECHANICAL HORSE POWERS 


Corresponding to various speeds and pull on pulley or torque of shaft. Pull or torque measurements made with one-foot ( 
lever of Prony brake = 1 ft. radius == 2 ft. diameter — 6.2832 ft. circumference of pulley. 
[COPYRIGHTED 1891 BY THE CROCKER-WHEELER ELECTRIC MOTOR COMPANY.] 


REVOLUTIONS PER MINUTE OF SHAFT. 
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x“ | 13 1.24 1.36 1.49 1.61 1.73 1.86 | 1.98 2:10 |2.93 -|2.35 |2.48 | 260 |2:72 | 2:85 |2:97 | 3:09 | 3.22 | 3:34 |3.47 | 3:59 | 3:71 13 e < 
14 | 1.33 1.47 1.60 1.73 1.87 2.00 | 2.13 2.27 |240 | 2.53 | 2.67 | 2:80 |£.93 | 3.07 |3.20 |3.33 |3.47 |360 |3.73 |3.87 |400 4 | 6 a 
oS | | 18 1.57 1.71 1.86 2.00 Fld | 2.28 2:43 | 2.57 | 2:71 | 2:86 | 300 |314 | 3.28 | 3.43 | 3.57 | 3.71 | 3.86 | 4-00 4d 428 15 | 
aceite es | | ! soo i baal ele ie ¢ 
& 16 | (1.52 1.68 | 1.83 | 1.98 2.13 | 2.98 | 2.48 2.59 |2.74 | 2.89 |3.05 |3.20 |3.35 | 3.50 | 3.66 |3.81 |3.96 [41 | 4.26 (4.42 (4.57 16 > 
is 17 «| «1.62 1.78 | 1.98 2°10 2.27 243 (2:50 0 «6©| 2.75 |2.91 | 3.07 | 3.28 | 3.40 (356 | 3:72 | 3:88 | 4:05 | 4:1 | 437 [453 | 469 [4:96 | 17 | oR # 
1 6| 1.71 =| 1.88 2.00 2.93 | 2.40 2.57 | 2.74 2:91 | 3.08 (3.25 |343 | 3.60 |3.77 | 3.94 [4:11 | 4:28 | 446 | 4565 | 4180 | 4198 | 5.14 | 18 ic) iz 
" 19 1.81 1.99 2°17 2.35 | 2.58 2.71 | 2:89 3.07 | 3.25 (3.44 | 3.62 | 3.80 | 3.98 | 4:16 | 4:34 | 4:52 | 4°70 | 4:88 | 5.06 | 5.26 | 5.43 | 19 > 
z =" ; a Pete : 3 t | | | ~ a 
a , = : = 
$ 20 1.9 | 2.09 2.29 2.48 2.67 2.86 | 3.05 3.24 | 3.43 | 3.62 {3.81 | 4.00 |4.19 | 4.98 [457 |4.76 149 |5.14 | 5.983 | 5.52 |5.71 | 20 | © 
z 21 2.00 2°24) 2°40 2 60 2°80 3.00 | 3.20 3.40 | 3.60 | 3.80 | 4.00 [4.20 [440 | 4:60 | 4.80 | 5.00 (5.20 | 5.40 5.60 | 5:80 | 6.00 | 2 | he - 
wi 22 | 2.00 2.30 2.51 2.72 2.93 3.14 | 3.35 3.36 (377 | 3.98 | 4.19 | 4.40 | 4.61 4.82 (5.03 (5.2 | 5.45 |5.65 | 5.86 (6.07 |6.28 | 2 | g © 
93 | 2:19 2°41 2 63 2. 85 3.06 3.28 | 3.50 | 3:72 |3.98 | 4.16 | 4:38 | 460 | 482 | 5:04 [5:28 | 5.47 | 5.69 [5.9 | 6.13 16.35 | 6.57 | 3 | & > 
z 4 | 229 2.51 2.74 2-97 3.20 3.438 (3.66 | 3.88 |411 | 494 | 4:57 [46:80 15.08 | 5.26 |5.48 | 5.71 |5.94 16.17 |6.40 |6.63 |6.85 | 4 | & - 
© 25 2.38 | 2.62 | 2.86 8.09 | 3.33 8.57 | Bl | 4.05 4845 | 476 [5.00 [5k 5.47 | 5.71 | 5.95 | 619 | 6.43 | 6.66 | 6.90 17:14 | 2% ° 3 
fie = i ‘ ava dnirhiaenaiinats eatinaieotel inlets — os catechins siseaoenap ie a i i - : z 
© 26 2.48 2.72 2.97 8.22 8.47 8.71 (3.96 | 4.21 | 4.46 | 4.70 | 4.9 |5.20 |5.45 | 5.69 [5.9 |6.19 |6.44 |6.68 |6.98 | 7.18 | 7.43 | 26 7 y 
» 1 2 57 2:83 | 3.08 3.34 3.60 3.86 | 4.11 4.37 (4.63 | 4.88 |5.14 |5.40 |565 |591 |6.17 |6.43 |6.68 | 6.94 | 7.20 | 7.45 | 7.7 27 a Ps 
a 2% 86| «2.67 2.93 3.20 3.47 3.73 4.00 | 4.27 453 | 4/80 | 5.06 | 5.33 |5 60 | 5.8 |6.13 |640 |6.68 |6:93 |7.90 | 7546 | 7:73 | 8100 | 98 im : 
- 9 «6| 2.76 3.04 3.31 3.59 3.87 4.14 | 4.42 4.69 |4.97 |5.2 | 5.52 | 5.80 |6.07 16.35 |6.63 |6.90 |7.18 | 7.45 |7:73 | 8.01 | 8.98 | 29 m= 
> 30 | 286 3.14 3.43 3.71 4.00 4:28 | 4.57 4:86 | 5.14 | 5.43 | 5.71 | 6.00 | 6.28 |6.57 | 6.85 | 7.14 | 7.43 17-71 | 8.00 | 8.28 | 8.57 | 30 : a 
a at sisthsiiate aia peda tliat toias . aes s eacedcis ‘ eases aaa ~ m 
& 31 2.95 3.25 3.54 3.84 4.13 443 | 4.72 5.02 | 5 31 | 5.61 |5.90 |6.20 |6.49 |679 | 7.08 | 7.38 | 7.67 | 7.97 | 8.26 | 8.56 |8.85 | 31 . FE 
32 305 3.35 3.66 3.96 4.26 4.57 | 4.87 5.18 | 5.48 | 5.79 | 6.09 |6.40 | 6.70 | 7.01 | 7.31 | 7.62 | 7.92 | 8:23 | 8.53 |8.83 |9.:14 | 32 
is ~ 
4 33 3.14 3.46 3.77 4.08 4.40 4:71 | 5.08 5.394 | 5.65 | 5.97 | 6.28 | 6.60 | 6-9 [7.23 | 7-4 | 7:85 [RIT | 8.48 | 8.80 | ot | 942 | 3B x 
- 34 3.24 3.56 3.88 4.21 4.53 4.86 | 5.18 5.50 (5.83 (6.15 (6.47 | 6.80 | 7.12 | 7.44 | 7:77 | 8:09 | 8:42 | 8:74 | 9.06 | 9.39 | 9:71 | 34 “= . 
Me 35 3.33 3.67 | 4.00 4.33 4.66 5.00 | 5.33 5.66 | 6.00 | 6.33 | 6.66 | 7.00 | 7.33 | 7.66 | 8.00 | 8.33 | 8.66 | 9.00 | 9.33 | 9.66 |10.00 | 35 | ws ¥ 
- _ - he on —— eS a: r a € n 
36 3.43 8.77 4.11 4.46 4.80 5.14 | 5.48 5.83 16.17 |6.51 |6.85 | 7.20 | 7.54 | 7.98 |8.23 |8.57 |8.2 |9.25 |9.60 |991 |10.28 | 36 
x - 
z 37 3.52 3.88 4:93 | 4.58 4.93 5.29 | 5.64 599 | 6.34 |6.69 |7.06 | 7.40 | 7.75 | 8.10 | 8.45 | 8.81 | 9.16 | 9.51 | 9.86 |10.22 (10.57 | 37 L < 
: 38 3.62 3.98 4.34 4.70 5.06 5.43 | 5.79 6.15 | 6.51 | 6.87 | 7.24 | 7.60 | 7:96 |8 32 | 8.68 | 9.04 | 9.41 | 9.77 |10:13 [10.49 {10:85 | 38 | Z 
, 39 3.71 4.08 4.46 4 83 5.20 5.57 | 5.94 6.31 | 6.68 | 7.0 |743 |780 |8.17 | 8.54 | 8.91 | 9.28 | 965 |10:03 |10.40 (10:77 (11.14 | 39 3 a. 
3 | 40 3.81 4.19 4.57 | 4.95 5.33 5.71 ‘| 6.09 6.47 | 6.85 | 7.24 | 7.62 | 8.00 | 8.38 | 8.76 | 9.14 | 9.52 | 9.90 |10.98 [10.66 {11.04 [11:42 | 40 | S 2 
- - . S 7% = Tar, a ae | y ~~ | ae i aaa | = = 
7 41 3.90 4.29 | 4.68 5.07 5.46 | 585 | 6.25 6.6 |7.03 |742 |78 |8.20 |859 |8.98 | 9.37 |9.76 10.15 {10.54 0.99 1.32 Um | 4 z 3 
™ 42 4.00 4.40 4.80 5.20 5.60 6.00 | 6.40 6.80 | 7.20 | 7.60 |8.00 | 8.40 | 8.80 | 9:20 | 9:60 [10:00 {10.40 [10:80 |11.20- |11:60 [12.00 | 42 - by 
| 43 4.09 4 50 4.91 5.32 5.73 6.14 | 6.55 «| «6.96 | 7:37 | 7:78 | 8.19 | 8.60 | 9:01 | 9:42 | 9:82 [10.93 [10.64 [11:05 [11:46 [11-87 12.28 | 43 
: a 44 4.19 4.61 5.08 | «(5.45 5.86 6.28 |6.70 | 7.12 | 7.54 | 7.96 | 8.38 | 8.80 (922 | 9:63 [10.05 10:47 [10.89 (11.31 [11:73 [12.15 |12;57 | 44 ~ 
| Zz 
i. 4 | 45 4.28 4.7 5.14 5.87 6.00 | 6.48 | 6.85 | 7.28 | 7.71 | 8.14 | 8:57 | 9.00 | 9.42 9.85 10.28 A072 un-1d 11-57 [12.00 12-42 12.85 | 45 a = 
> . | | ce eee | 7 = 
; 46 4.38 4.82 5.26 5.69 6.13 6.57 | 7.01 7.44 | 7.88 | 8.32 | 8.76 | 9.20 | 9.63 [10.07 |10.51 |10.95 [11.39 |11.82 [12.96 [12.70 (13.14 - 
i. 47 447 | 492 5.37 5 82 6.26 6.71 | 7.16 7.61 8.05 | 8-50 | 8.95 | 9.40 | 9.86 [10.29 10-74 [11-19 11-63 [12.08 [1253 [4298 13.42 - 
48 4.57 | 5.08 5.48 5 9 6.40 6.8 |7 31 7.77 |823 | 8.68 |9.14 | 9.60 [10.05 [10:51 10.97 [11:42 (11:88 [12:34 [12°80 [13:25 13 71 mh 
/ 49 4 66 5.13 5.60 6.06 6.53 7.00 | 7.46 7.93 |840 | 8.86 | 9.33 | 9.80 (10.96 [10.73 [11.20 [11.66 12:12 [12,60 {13.06 [13.53 [13.99 
| . 50 4.76 5.24 5.71 6.19 6.66 7.14 | 7.62 8.09 | 8.57 | 9:04 | 9.62 10.00 10.47 10.95 11-42 11-90 121381285 (18.33 13.80 14.28 
/ | | | 
i. * | 5 5.24 86©| 5.76) | «6.28 6.81 7.33 7.85 8.38 8.9 | 9.42 | 9.95 {10.97 {11.00 |11.52 2.04 |12.57 {13.09 [13.61 [aaa (14.66 [15.48 15.71 
i. 60) 5.71 6.28 6.85 7.43 8.00 8.57 9.14 9-71 (10.28 [10.85 [11.42 12.00 12.57) 18.14 B71 1428 14855421599 [16.57 17.14 
: 6 | 6.19 6.81 | 7.43 8.04 8.66 | 9.28 9.90 10.52 1.14 11.76) 12.38 12.99 13.61 14.93 [14:85 (15.47 16.09 (16.71 (17.38 /17.95  |18.56 
: 70 6.68 7.33 8.00 8.66 | 9.22 | 10.00 | 10.66 11.33 12,00 12.66 13.88 «13.99 14.66 = 15.33 16.00 16.68 ~=—«:17.38_/17.99 18.66 19.33 19.99 
: 75 714 7.85 8.57 928 (10.00 | 10.71 | 11.92 2M 1285 18.57 14.2849. GAR ATE |1785 18.56 19.28 19.90 0.7L 248 
' | 
i | | | | | 
go | 7.62 g33 | 914 | 9.90 | 10.06 | 42 | 1219 | 12.95 lig.71 [4.47 (05.28 15.99 16.76 17.52 {18.28 [19.04 19.80 ‘20.56 |21.33 lo2.00  |a0.85 
F 8 | 8.09 8.00 | 9:71 | 1.52 | 18S 81d | 13.95 13.76 |14.57 15.37 (16.18 (16.99 17.80 18.61 {19.42 [20.23 (21.04 (21:85 {22.66 (23.47 (24.98 
9 | 8.57 9.4? 10.28 =| «1M 12.00 12°85 | AS-TL | .5T (15-42 16.28 ITA 17-99 18-85 (19.71 20.56 (21.42 22°79 93:13 [23:99 24:85 [25°70 
% | 9.04 | 9.9 | 10.85 (1176 | 12. 13.57 | 14.47 15.37 (16.28 17.18 18.09 (18.99 '19.90 (20:80 (21:71 (22:61 (23°51 (24.42 [25:32 26:93 (97.13 
100 9.52 | 1047 | 1.42 12.88 13.83 | 4B | 15.28] 16.18 17.14 18.09 19.04 19.99 20.98 21.90 [22:85 (23:80 (24.75 25. 70 |26.66 (27.61 |28.56 
| | 1 
wo) } ug asm lata | 18.56 | 19.99 | 42 | o2.95 | 96.08 [95.70 (27.13, [28.56 [29.99 |s1.42 {32.84 34.27 [95.70 lin sm Anois. tends | leet: oes 
200 «| 19.08 | 20.94 | 22.85 | 24-75) =| 26.68 =| 28:56 | «80.46 $2.37 (34.27 (36.18 38.08 (99.98 41-89 43.79 45.70 47:60 49:50 [51.41 (53.31 [55.22 57.12 
250 | 23.80 | 26.1 23.56 | 30.94 | 33.32 | 35.70 | 38.08 40.46 42.84 (45.22 (47.60 (49.98 [52:36 (54.74 57.12 |50:50 (61.88 64:26 [66.64 (69.02 [71.40 
900 | 28.56 SEAS | AT B73 | 89.08 | aA | «45.70 48.55 51.41 54.26 oe 59.98 62.83 65.69 (68.54 71.40 74°26 77-10 79:97 82.82 |85.68 
| | 
j } j | | 
| 500 550 600 650 700 750 | 800 | 850 | 9¢0 | 950 | 1000 | 1050 | 1109 ja 1150 3 1200 mo | x 1250 0 | 1300 | me | uo | we | wm | 1350 | 0 1400 | uso | aso | sm 1450 so | 10° 1500 Ls 





BEVOLUTIONS PER MINUTE OF SHAFT. 





Fes. 14, 1891. 








THE ELECTRICAL WORLD. 


MECHANICAL HORSE POWERS 


Corresponding to various speeds and pull on ‘pulley or torque of shaft. 





























lever of Prony brake = 1 ft. radius 


[COPYRIGHTED 1891 BY THE CROCKER- WHEELER ELECTRIC MOTOR COMPANY. ] 


























2 ft. diameter - 


Pull 


6.2832 ft. circumference 



























































or torque 


of pulley. 



























































measurements made with one-foot 


REVOLUTIONS -PER MINUTE OF SHAFT. 
i Nl 
Pull in | | | | = | | | | | | Pullin 
1600 | 1650 | 1700 1750 1800 | 1850 1900 1950 2 2050 2100 2150 2200 | 2250 | 2300 2350 2400 2450 2500 | 
Ozs. Lbs. | | | Lbs. Ozs. 
ee | —— ~ EE EE ee aia ineendie _—— ents _ 
1 4s | 0184 | 0190 | 0196 | 0202 | .0208 0214 | —.0220 0226 | —.0232 0238 | 0244 | 0250 0256 |. 0262 | 0268 | 0274 .0280 0285 .0292 .0297 is 1 
2 iy | 0369 -0381 .0393 0405 .0417 0428 | 0440 .0452 | 0464 0476 | 0488 | = 0500 | = 0512 | 0524 0536 | = .0547 055 .0571 0583 .0595 2 
3 i | 0553 .0571 "0589 | 10607 - 0625 .0643 | 0660 0678 .0696 .0714 | 0732 | 0750 | = _.0768 | 0785 0803 0821 O84 .0857 -0875 .0892 5 8 
4% | 0738 | :0762| .0785 | :0809 | 10833 | 10859} 088i | 0904 | + 0928 | + 10952 | 0976 100 102{ 1 | 107 | «109 112 1M “117 1200 + M4 
! t { | ! 
| | 
5 is -0922 - 0952 -0982 -101 .104 .107 -110 .113 -116 119 | 122 | 125 .128 131 | 184 .137 .140 143 | 146 149 My 5 
6 .:. an 114 .118 121 .125 .129 .132 .136 139 143 | «146 .150 ae} ee | ee | 171 175 .178 6 
7 | = 129 .133 .137 142 146 .150 154 .158 .162 “—) kn 175 179 183 | = .387 192 | .196 .200 .204 208 | se 7 
8 bs | .148 .152 157 -162 .167 171 176 -181 .186 190 | .195 .200 .205 .209 214 | 219 | .224 . 228 .233 -238 % 8 
} | 
9 e, | 166 | .171 177 .182 .187 .193 198 . 204 .209 | .214 .220 a) | 6a . 236 241 | 246 | 259 .257 .262 .268 * 9 
10 | 184 | .190 .196 . 202 -208 214 . 220 . 226 2 | 338 244 - 250 . 256 262 | 268 274 . 280 . 286 292 .297 10 
11 4 -2038 | .209 -216 .222 229 .236 -242 .241 -255 . 262 . 268 276 | Sl 288 | .295 .301 .308 314 321 .327 i it 
12 a | aa | 236 243 | 259 257 . 264 271 279 | . 286 293 | .300 | .397 314 | 321 328 | 336 343 .355 357 4 12 
| | | | | 
13 13 .240 .248 255 . 263 271 ‘279 . 286 -294 .302 .309 317 | 395 .333 340 | 318 | °.356 | .364 .371 .379 387 | i) 13 
14 % | . 258 . 267 275 . 283 . 292 .300 .308 .317 325 .333 342 | .350 .358 .367 .375 .383 | .392 .400 .408 AG | 14 
15 4) 277 3286 295 .303 312 .321 -330 .339 348 .357 | =. 366 .375 .384 393 | .402 | 411 -419 28 .437 446 Hh «15 
1 .295 305 |  .314 324 .333 as | 362 | 371 .381 .390 .400 .409 419 | 428 | 438 447 457 | 466 | .476 1 
| | 
| | | | | 
1% .369 | .381 | .392 .406 417 | 428 | .440 452 .464 476 .483 .500 12 | 524 | 536 | a7 |) 859 | .583 .595 1% 
1% 443 | .457 471 .486 .500 | .514 .528 543 557 | orl .585 .600 |  .614 .628 | .643 657 | .671 | 685 .700 74 1% 
1% | .516 | .533 | .550 566 .583 | ~—-.600 617 .643 .650 .666 | .681 -700 -716 .739 | = .740 | 766 | — .783 | — .800 .816 833 | 1% 
ta 590 | .609 | .628 -647 .666 .685 -705 .724 743 ~. .800 .819 .838 857 876 | .8% | .O14 -953 062 | 2 
24% | «738 | . 762 .785 .809 .833 857 | = .881 . 904 -928 | . 952 .976 1.00 1.02 1.05 1.07 1.09 1.12 io ot ie 1.19 214 
| | | ! 
3 | _.885 914 | 943 971 | 1.00 | 1.08 | 1.06 1.09 1.11 1.14 1.17 | 1.2 | 1.98 1.26 1.29 1.31 1.34 1.37 1.40 1.43 | 3 
3% | 1.08 | 1.07 | 1.10 113 | 137 | 1a] 1s LZ 1.30 1.33 1.37 1.40 | 1.43 1.47 1.50 1.53 1.57 1.60 1.63 1.67 | 3% 
4 | 1.18 1...) 3. 4 42.1 TS | tm | 1a 1.45 1.49 1.52 | 1.56 io | hee | 4.a 1.71 1.75 1.79 1.83 1.87 1 90 4 
444 | 1.33 1.37 | 1.41 | 1.46 | 1°50 | 1.54 | 1.59 1.63 1.67 Lae ot aee 1.80 | 1.84 | 1.89 1.93 1.97 2.01 2.06 2.10 2.14 46 
5 1.48 13 | 167 | 1.0 | Le | 1a | «(1.76 1.81 1.86 1.909 | 1.95 2.00 2.05 | 2.09 2.14 2.19 2.24 2.28 2.33 2.38 5 
| 5% | 1.62 1.68 1.73 a | ta 1.88 | 1.94 1.99 S08 | £28 | 2.6 | 2.20 2.25 2.30 | 2.36 2.41 2.46 2.51 2.57 2.62 56 
6 1.77 1.83 1.89 1.94 | 2.00 2.06 | 2.11 2.17 2.23 | 2.28 | 2.34 2.40 2.42 2.51 2°57 | 2.63 | 2.68 2.74 2.80 2.86 6 
646 1.92 1.98 2.04 2.10 | 2.17 2.38 | 2.2 2.35 2.41 3.48 | 2.54 | 260 2.66 2.72 Sm | (Use Ul lUk 2.97 3.03 3.09 6% 
7 2.07 3.18 | 2.2 2.27 | 2.33 2.40 | 2.47 2.53 2.60 2.67 3.73 | 2.80 2.87 2.93 3.00 | 3.07 3.13 3.20 3.27 3.23 7 
7 2.21 2.28 | 2.36 2.43 | 2.50 2.57 2.64 2.71 2.78 2.86 2.9 | 3.00 3.07 3.14 3.26 | 3.28 | 3.36 3.43 3.50 3 57 7% 
| | | | 
8 2.36 2.44 9.51 | 2.50 | 2.67 2.74 2 82 2.89 | 2.97 3.0 | 3.12 3.20 3.27 | 3.35 3.43 | 3.50 3.58 3.66 3.73 3.81 a 
846 | 2.51 2.59 2:67 | 2.75 | 2.83 2.91 2.99 3.08 | 3.16 3.24 | 3.52 3.40 3.48 | 3.56 3.64 | 3.72 3.80 3.88 3.97 4.05 8lo 
9 | 2.66 274 2.83 2.91 3.00 3.08 | 3.17 3.26 | 3.34 | 3.43 | 3,51 3.60 3.68 | 3.77 3.86 | 3.94 1.03 4 11 4.20 4.28 9 
944 | 28: 2.89 2.98 3.08 3.17 3.26 3.35 20 1°88 |} 38 | 3 3.80 | 3.59 3.98 4.07 4.16 | 4.25 4.34 4.43 | 4.52 9% 
- | 10 2.95 3.05 3.14 3.24 3.33 3.42 3.52 3.62 | 3.7L | 3.81 3.90 4.00 4.09 | 4.19 4.28 4,38 4.47 4.57 4.66 | 4.76 10 é 
gv 
=) a ey iz $ Se ee — 7 ° : - 
Z 11 3.25 3.35 | 3.46 | 3.56 3.67 3.77 3.87 3.98 4.08 4.19 4.29 | 4.40 | 4.50 4.61 | 4.71 | 4.82 4.92 5.03 5.13 | 5.24 11 : 
12 3.54 3.66 | 3.77 3.88 4.00 4.11 4.23 4.34 4.46 4.57 | 4.68 4.80 4.91 5.08 5.14 | 5.26 5.37 5.48 5.60 | 5.7 12 « 
< | 13 3.84 3.96 | 4.08 4.21 4.33 4.45 4.58 4.70 | 4.83 4.9 | 5.07 5.20 5.32 | 65.45 | 5.55 | 5.69 5.82 5.94 6.06 | 6.19 13 
= i 4.13 4.27 4.40 4.53 4.66 4°80 4.93 5.06 | 5.20 5.33 5.46! 5.60 5.73 | 5.86 6.00 | 6.13 6.26 6.40 6.53 | 6.66 14 = 
15 4.43 4.57 4.71 4.86 5.00 | 5.14 5.28 5.43 | 5.57 5.71 5.85 6.00 | 6.14 | 6.28 | 643 | 6.57 6.71 6.85 7.00 7.44 | 16 
B | catlhil ecckenes ab conics L | nee | 8 
- } | 
16 | 4.72 | 4.87 5.03 5.18 | 5.33 5.48 5.64 5.79 5.94 | 6.09 6.25 6.40 6.55 | 6.70 6.85 | 7.01 7.16 7.31 7.46 | 7.62 | 16 
M17 | 5.02 | 5.18 5.34 5.50 | 5.66 5.83 5.99 6.15 6.31 | 6.47 6.64 6.80 € 96 1.38. | Pe 7.44 7.61 7.77 7.93 8.09 | 17 = 
m@ 18 | 5.31 | 5.48 5.65 5.83 | 6.00 6.17 6.24 6.51 6.68 6.85 7.03 7.20 7 37 Tm te | 7.88 8.05 8.23 8.40 | 8.57 18 os 
> |19 | 5.61 5.79 5.97 6.15 | 6.33 6.51 6.69 6.87 7.05 7.23 7.42 7.60 7.78 7.96 | 8.14 8.32 8.59 8.68 8.86 | 9.04 19 - 
—_ | 3 —— ——$ $$$ $$ . c 
= ' j 
20 5.90 6.09 6.28 6.47 6.67 6.85 7.04 7.24 7.43 7.62 7.81 8.00 8.19 8.38 8.57 8.76 8.95 9.14 9.33 | 9.52 20 
= 21 6.20 6.40 6.60 6.80 7.00 7.20 7.40 7.60 7.80 8.00 8.20 8.40 8.60 8.80 9.00 9.20 9 40 9.60 9.80 | 10.0) 21 - 
© | 22 6.49 6.70 6.91 7.12 7.33 7.54 7.75 7.96 8.17 8.38 8.59 8.80 9.01 9.22 9.42 9.63 9.84 10.05 10.26 10.47 22 = 
o | 23 6.78 7.01 7.23 7.44 7.66 7.88 8.09 8.32 8.54 8.76 8.98 9.20 9,42 9.63 9.85 10.07 10.29 10.51 10.7% 10.95 23 = 
m | 24 7.08 7 31 7.54 7.77 8.00 8.23 8.44 8.68 8.91 9.14 9.37 9.60 9.82 10.05 10.28 10 51 10.74 10.97 11.20 11.42 24 * 
g 25 7.38 7.62 7.85 .09 8.33 8.57 8.81 9.04 9.28 9.52 9.76 10.00 | 10,23 10.47 10.71 10.95 11,19 11.42 11.66 11.90 25 wQ 
Zz $$$ ——— — SESE SE GRY Ce —— ~ : z 
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BY PROF. WILLIAM CROOKES, F. R. 8. 

If an idle pole, C, C, Fig. 12(P = 0.0001 millimetre or 
0.18 M), protected all but the point by a thick coating of 
glass, is brought into the centre of the molecular stream in 
front of the negative pole A, and the whole of the inside 
and outside of the tube walls are coated with metal, D, D, 
and ‘‘earthed” so as to carry away the positive electricity 
as rapidly as possible, then it is seen that the molecules 
leaving the negative pole and striking upon the idle pole C, 
on their journey along the tube carry a negative charge 
and communicate negative electricity to the idle pole. 

This tube is of interest since it is the one in which I was 
first able to perceive how in my earlier results I always 
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Fig. 12.—PREssURE = .0001 mm. = .13 M. 


obtained a positive charge from an idle pole placed in the 
direct stream from the negative pole. Having got so far, 
it was easy to devise a form of apparatus that completely 
verified the theory, and at the same time threw consider- 
able more light upon the subject. Fig. 13,0, b, c, is such 
a tube, and in this model I have endeavored to show the 
electrical state of it at a high vacuum by marking a num- 
ber of + and — signs. The exhaustion has been carried to 
0.0001 millimetre, or 0.13 M, and you see that in the 
neighborhood of the positive pole, and extending almost 
to the negative, the tube is strongly electrified with posi- 
tive electricity, the negative atoms shooting out from the 
negative pole ina rapidly dimmishing cone. If an idle 
pole is placed in the position shown at Fig. 13, a, the im- 
pacts of positive and negative molecules are about equal, 
and no decided current will pass from it, through the gal- 
vanometer,to earth. This is the neutral point. But if we 
imagine the idle pole to be as at Fig. 138, b, then the posi- 
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tively electrified molecules greatly preponderate over the 
negative molecules, and positive electricity is shown. If 
the idle pole is now shifted as shown at Fig. 13, c, the neg- 
ative molecules preponderate, and the pole will give neg- 
ative electricity. 

As the exhaustion proceeds, the positive charge in the tube 
increases and the neutral point approaches closer to the 
negative pole, and at a point just short of non-conduction 
so greatly does the positive electrification preponderate 
that it is almost impossible to get negative electricity 
from the idle pole, unless it actually touches the negative 
pole. This tube is before you, and I will now proceed to 
show the change in direction of current by moving the 
idle pole. 

I have not succeeded in getting the ‘‘ Edison” current 
incandescent lamps to change in direction at even the 
highest degree of exhaustion which my pump will pro- 
duce. The subject requires further investigation, and like 
other residual phenomena these discrepancies promise a 
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rich harvest of future discoveries to the experimental phil- 
osopher, just as the waste products of the chemist have 
often proved the source of new and valuable bodies. 


PROPERTIES OF RADIANT MATTER. 


One of the most characteristic attributes of radiant mat- 
ter—whence its name—is that it moves in approximately 
straight lines and in a direction almost normal to the sur- 
face of the electrode. If we keep the induction current 
passing continuously through a vacuum tube in the 
same direction, we can imagine two ways in which the 
action proceeds: either the supply of gaseous molecules at 
the surface of the negative pole must run short. and the 
phenomena come to an end, or the molecules must find 
some means of getting back. I will show you’an ex- 
periment which reveals the molecules in the very act of 
r@turning. Here is a tube (Fi. 14) exhausted to a press- 
ure of 0.001 millimetre or 1.3 M. In the middle of 
the tube isa thin glass diaphragm, C, pierced with two 


Ree. ee : aa . ak 
Presidential address before the Institution of Electrical Engi- 
were, London; continued from Tue E.Lecrricat WorLD, Feb. 7, 





THE ELECTRICAL WORLD. 


holes, Dand E. At one part of the tube a concave pole, 
A’, is focused on the upper hole, D, in the diaphragm. 
Behind the upper hole and in front of the lower one are 
movable vanes, F and G, capable of rotation by the slight- 
est current of gas through the holes. 

On passing thecurrent with the concave pole negative, 
the small vanes rotate in such a manner as to prove that at 
this high exhaustion a stream of molecules issues from the 
lower hole in the diaphragm, while at the same time a 
stream of freshly charged molecules is forced by the nega- 
tive pole through the upper hole. The experiment speaks 
for itself, showing as forcibly as an experiment can show 
that so far the theory is right. 

This view of the ultra-gaseous state of matter is advanced 
merely as a working hyrothesis, which, in the present state 
of our knowledge, may be regarded as a necessary help to 
be retained only so long as it proves useful. In experi- 
mental research early hypotheses have necessarily to be 
modified, or adjusted, or perhaps entirely abandoned, in 
deference to more accurate observations. Dumas said, 
truly, that hypotheses were like crutches which we throw 
away when we are able to walk without them. 


RADIANT MATTER AND ‘‘ RADIANT ELECTRODE MATTER.” 


In recording my investigations on the subject of radiant 
matter and the state of gaseous residues in high vacua 
under electrical strain, I mu-t refer to certain attacks on 
the views I have propounded. The most important of 
these questionings are contained in a volume of ‘ Physical 
Memoirs,” selected and translated from foreign sources 
under the direction of the Physical Society (Vol. I., Part 2). 
This volume contains two memoirs, one by Hittorff on the 


To Earth 






4 ae eed 

é 

Fic. 13 C.—PRESSURE = .0001 MM. = .13 M. 

**Conduction of Electricity in Gases,” and the other by 
Puluj on ‘‘ Radiant Electrode Matter and the So-called 
Fourth State.” Dr. Puluj's paper concerns me most, as the 
author has set himself vigorously to the task of opposing 
my conclusions. Apart from my desire to keep contro. 
versial matter out of an address of this sort, time would 
not permit me to discuss the points raised by my critic; I 
will, therefore, only observe in passing that Dr. Puluj has 
no authority for linking my theory of a fourth state of 
matter with the highly transcendental doctrine of four 
dimensional space. 

Reference has already been made to the mistaken sup- 
position that I have pronounced the thickness of the dark 
space in a highly exhausted tube, through which an induc- 
tion spark is passed, to be identical with the natural mean 
free path of the molecules of gas at that exhaustion. I 
could quote numerous passages from my writings to show 
that what I meant and said was the mean free path as am- 
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plified and modified by the electrification.* In this view 
Iamsupported by Prof. Schuster,t who in a passage 
quoted below distinctly admits that the mean free path of 
an electrified molecule may differ from that of one in its 
ordinary state. 

The great difference between Puluj and me lies in his 
statement thait ‘‘the matter which fills the dark space 
consists of mechanical detached particles of the electrodes 
which are charged with statically negative electricity, and 
move progressively in a straight direction.” 





*+* The thickness of the dark spac? surrounding the negative pole 
is the measure of the mean length of the path of the gaseous mole- 
ecnles between successive collisions. ‘Che electrified molecules are 

rojected from the negative pole with enormous velocity, varying, 
baever. with the degree of exhaustion and intensity of the induc- 
tion current. ’—Phil. Trans., Part I., 1579, par. 530. 

* The extra velocity with which the m ,lecules rebound from the 
ey cited nega‘ive pole keeps back the more slowly moving molecules 

which are advancing toward the pole. The conflict occurs at the 

boundary of the dark space, where the lumivous margin bears wii- 

ness pet e energy of the discharge.”—Phil. Trans., Part I., 1879, 
r. 507. 

Pe ere, then, we see the induction spark actually illuminating the 

lines of molecular pressure caused by the excitement of the nega- 

tive pole "—R. J, Lecture. Friday. April 4, 1879. 

he electrically excited segutive pole supplies the force majeure 
which entirely, or partially, changes into a reciilinear act:on the 
fevegular vib ation in all directions.”— Proc. hoy. Soc., 18:0, page 


* It is also probable that the absolute velocity of the molecules is 
increased so as to mike the mean velocity with which they leave 
the negative pole greater thn that of ordinary gaseous molecules.” 
—Phil. Trans., Part II.. 1881. par. 7 9. 

+ ‘Ic has been suzgested that the extent of the dark space repre- 
sents the mean free pa. of the molecules. . . It has been 
pointed out by others that the extent of the dark space is really 
considera’ ly greater tban the mean free path of tne mu'ecules, 
calculated according to the criinary way. y measurements make 
it nearly twepty times as great. This, however, is nut in itself a 
fatal objection; for, as we have seen, the mean free path of an ion 
may be different from that of a molecule moving among others,” 
—Schuster, Proc. Roy. Soc., XLVII., pp. 556-7. 

t “ Paysical Mem vrs.” Part 2, Vol. L, p. 244 The paragraph is 
itadticized in the original. 
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To these mechanically detached particles of the elec- 
trodes, ‘‘of different sizes, often large lumps,” * Puluj 
attributes all the phenomena of heat, force and phosphor- 
escence that I from time to time have described in my 
several papers. 

Puluj objects energetically to my definition ‘‘ Radiant 
Matter,” and then proposes in its stead the misleading 
term, ‘‘ Radiant Electrode Matter.” I say ‘‘ misleading,” 
for while both his and my definitions equally admit the 
existence of ‘‘ Radiant Matter,” he drags in the hypothesis 
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that the radiant matter is actually the disintegrated ma- 
terial of the poles. 

Puluj declares that the phenomena I have described in 
high vacua are produced by his irregularly shaped lumps 
of radiant electrode matter. My contention is that they 
are produced by radiant matter of the residual molecules 
of gas. 

Were it not that in this case we can turn to experimental 
evidence, I would not mention the subject to you. On 
such an occasion as this controversial matter must have no 
place; therefore I content myself at present by showing a 
few novel experiments which demonstratively ~rove my 
case. 

Let me first deal with the radiant electrode hypothesis. 
Some metals, it is well known, such as silver, gold or plati- 
num, when used for the negative electrode in a vacuum 
tube, volatilize more or less rapidly, coating any object in 
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their neighborhood with a very even film. On this depends 
the well-known method of electrically preparing small mir - 
rors, etc. Aluminium, however, seems exempt from this 
volatility. Hence, and for other reasons, it is generally 
used for electrodes. 

If, then, the phenomena in a high vacuum are due to the 
‘electrode matter,” the more volatile the metal used the 
greater should be the effect.+ 

Here is a tube (Fig. 15, P = 0.00068 millimetre, or 0.9 M), 
with two negative electrodes. A A,' so placed as to protect 
two luminous spots ov the phosphorescent glass of the tube. 
One electrode, A’, is of pure silver. a volatile metal ; the 
other, A, 18 of alasminium, practically non-volatile. A 
quantity of ‘* electrode matter” will be shot off from the 
silver pole, and practically none from the aJuminium pole ; 
but you see that in each case the phosphorescence, C C’, 
is identical. Had the radiant electrode matter been the 
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active agent. the more intense phosphorescence would pro- 
ceed from the more volatile pole. 

A drawing of another experimental piece of apparatus is 
shown in Fig. 16. A pear-shaped bulb of German glass has 
near the small end an inner concave negative pole, A, of 
pure silver, so mounted that its inverted image is thrown 
upon the opposite end of the tube. In front of this pale is 
a sc”een of mica, C, having asmall hole in the centre, 50 
that only a narrow pencil of rays from the silver pole can 
pass through, forming a bright spot, D, at the far end of the 
bulb. The exhaustion 1s about the same as in the previous 
tube, and the current has been allowed to pass continu- 
ously for many hours so as to drive off a certain portion of 
the silver electrode; and upon examination it is found that 


the silver has all been deposited in the immediate neigh- 
te —-_ FC 





* Loe cit., p. 242. 

+ In a valuavle paper read before the Royal Society, November 20, 
1890, by Professors Liveing and Dewar. on finely divided metallic 
dust thrown off the surface of various electrodes, in vacuum ‘ubes, 
they find nut only that dust, however fine. suspended in a gas wil 
not act like gaseous matter in becoming luminous with its charac 
teristic spectrum in an electric disch irge, but that it is driven with 
extraordinary rapidity out of the course of the discharge, 
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borhood of the pole; while the spot D at the far end of the 
tube, that has been continuously glowing with phosphores- 
cent light, is practically free from silver. 

The experiment is too lengthy for me to repeat it here, so 
I shall not attempt it; but I have on the table the results for 
examination. 

The identity of action of silver and aluminium in the 
first case, and the non-projection of silver in this second in- 
stance, are in themselves sufficient to condemn Dr. Puluj’s 
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hypotheses, since they prove that phosphorescence is inde- 
pendent of the material of the negative electrode. In 
front of me is a set of tubes that to my mind puts the mat- 
ter wholly beyond doubt. The tubes contain no inside 
electrodes with the residual gaseous molecules; and with 
them I will proceed to give some of the most striking radi- 
ant-matter experiments without any inner metallic poles 
at all. 

In all these tubes the electrodes, which are of silver, are 
on the outside, the current acting through the body of the 
glass. The first tube contains gas only slightly rarefied and 
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at the stratification stage. It is simply a closed glass cyl- 
inder. with a coat of silver deposited outside at each end, 
and exhausted to a pressure of 2 millimetres. The outline 
of the tube is shown in Fig. 17. I pass a current, and, as 
you see, the stratifications, though faint, are perfectly 
formed. 

The next tube, seen in outline in Fig. 18, shows the dark 
space. Like the first it is a closed cylinder of glass, with a 
central indentation forming a kind of hanging pocket and 
almost dividing the tube into twocompartments. This 
pocket, silvered on the air side, forms a hollow glass dia- 
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phragm that can be connected electrically from the out- 
side, forming the negative pole, A; the two ends of the 
tube, also outwardly silvered. form the positive poles, B B. 
I pass the current, and you all see the dark space distinctly 
visible. The pressure here is 0.076 millimetre, or 100 M. 
The next stage, dealing with more rarefied matter, is that 
of plosphorescence. Here is an egg-shaped bulb, shown 
in Fig. 19, containing some pure yttria and a few rough 
rubies. The positive electrode, B, ison the bottom of the 
tube under the phosphorescent material ; the negative, A, 
is on the upper part of the tube. See how well the rubies 
and yttria phosphorescence shows under molecular bom- 
bardment, at an internal pressure of 0.00068 millimetre, 
or 0.9 M, 

A shadow of an object inside a bulb can also he project- 
ed onto the opposite wall of the bulb by means of an out- 
side pole. A mica cross is supported in the middle of the 
bulb (Fig. 20), and on connecting a small silvered patch, 
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A, on one side of the bulb with the negative pole of the 
induction coil, and putting the positive pole to another 
patch of silver, B, at the top, the opposite side of the bulb 
glows with a phosphorescent light, on which the black 
shadow of the cross seems sharply cut out. Here the in- 
ternal pressure is 0.00068 millimetre, or 0.9 M. 

Passing to the next phenomenon, I proceed to show the 
production of mechanical energy in a tube without internal 
poles. Itisshownin Fig. 21 (P = 0.001 millimetre, or 1.3 
M). It contains a light wheel of aluminium, carrying vanes 
of transparent mica, the poles, A B, being in.such a posi- 
tion outside that the molecular focus falls upon the vanes 
on one side only. The bulb is placed in the lantern and 
the image is projected on the screen ; if I now pass the cur- 
rent, you see the wheel rotates rapidly, reversing in direc- 
tion as I reverse the current. 

Here is an apparatus (Fig. 22) which shows that the 
residual gaseous molecules when brought to a focus produce 
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heat. It consists of a glass tube with a bulb blown at one 
end and a small bundle of carbon wool, C, fixed in the cen- 
tre, and exhausted to a pressure of 0.000076 millimetre, or 
0.1 M. The negative electrode, A, is formed by coating part 
of the outside of the bulb with silver, and it is in sucha 
position that the focus of rays falls upon the carbon wool, 
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The positive electrode, B, is an outer coating at the other 
end of the tube. I pass the current, and those who are 
close may see the bright sparks of carbon raised to incan- 
descence by the impact of the molecular stream. 

You thus have seen that all the old ‘‘ radiant matter ” 
effects can be produced in tubes containing no metallic elec- 
trodes to volatilize. [t may be suggested that the sides of 
the tube in contact with the outside poles become elec- 
trodes in this case, and that particles of the glass itself may 
be torn off and projected acrcss, and so produce the effects. 
This is a strong argument, which fortunately can be tested 
by experiment. In the case of this tube (Fig. 23, P = 
0.00068 millimetre, or 0.9 M) the bulb is made of lead 
glass phosphorescing blue under molecular bombardment. 
Inside the bulb, completely covering the part that would 
form the negative pole, A, I have painted a substantial 
coat of yttria, so as to interpose a layer of this earth be- 
tween the glass and the inside of the tube. The nezative 
and positive poles are silver discs on the outside of the 
bulb, A being the negative and Bthe positive poles. If, 
therefore, particles are torn off and projected across the 
tube to cause phosphorescence, these particles will not be 
particles of glass, but of yttria; and the spot of phosphor- 
escent light, C, on the opposite side of the bulb will not be 
the dull blue of lead glass, but the golden yellow of yttria. 
You see there is no such indication; the glass phosphoresces 
with its usual blue glow, and there is no evidence that a 
single particle of yttria is stiiking it. 

Witnessing these effects 1 think you will agree I am 
justified in adhering to my origina] theory, that the phe- 
nomena are caused by the radiant matter of the residual 


117 


gaseous molecules, and certainly not by the torn off parti- 
cles of the negative electrode. 


PHOSPHORESCENCE IN HIGH VACUA, 


I have already pointed out that the molecular motions 
rendered visible in a vecuum tube are not the motions of 
molecules under ordinary conditions, but are compounded 
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of these ordinary or kinetic motions and the extra moticn 
due to the electrical impetus. 

Experiments show that in such tubes a few molecules 
may traverse more than a hundred times the mean free 
path, with a correspondingly increased velocity, until they 
are arrested by collisions. Indeed, the molecular free path 
may vary in one and the same tube, and at one and the 
same degree of exhaustion. 

Very many bodies, such as ruby, diamond, emerald, 
aluminia, yttcia, samaria, and a large class of earthy oxides 
and sulphides, phosphoresce in vacuum tubes when 
placed in the path of the stream of electrified molecules 
proceeding from the negative pole. The composition of the 
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gaseous residue present does not affect phosphorescence; 
thus, the earth yttria phosphoresces well in the resid- 
ual vacua of atmospherical air, of oxygen, nitrogen, 
carbonic anhydride, hydrogen, iodine, sulphur and mer- 
cury. 

With yttria in a vacuum tube, the point of maximum 
phosphorescence, as I have already pointed out, lies on the 
margin of the dark space. The diagram (Fig. 24) shows 
approximately the degree of phosphorescence in different 
parts of a tube at an internal pressure of 0.25 millimetre, 
or 330 M. On the top you see the positive and negative 
poles, A and B, the latter having the outline of the dark 
space shown by a dotted line, C. The curve, DEF 
shows the relative intensities of the phosphorescence at 
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different distances from the negative pole, and the position 
inside the dark space at which phosphorescence does not 
occur. The height of the curve represents the degree of 
phosphorescence, The most decisive effects of phosphores- 
cence are reached by making the tube so large that the 
walls are outside the dark space, while the material sub- 
mitted to experiment is placed just at the edge of the dark 
space. 

HithertoI have spoken only of the phosphorescence of sub- 
stances placed under the negative pole. But from numer- 
ous experiments I find that bodies will phosphoresce in 
actual contact with the negative pole. 

This is only a temporary phenomenon, and ceases en- 
tirely when the exhaustion is pushed to a very high point. 
The experiment is one scarcely possible to exhibit to an 
audience, so I must content myself with describing it. A 
U-tube, shown in Fig. 25, has a flat aluminium pole, in the 
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form of a disc, at each end, both coated with a paint of 
phosphorescent yttria. As the rarefaction approaches 
about 0.5 millimetre the surface of the negative pole, A, 
becomes faintly phosphorescent. On continuing the ex- 
haustion this luminosity rapidly diminishes, not only in in- 
tensity but in extent, contracting more and more from the 
edge of the disc, until ultimately itis visible only as a bright 
spot in the centre. This fact does not prop a recent theory, 
that as the exhaustion gets higher the discharge leaves the 
centre of the pole and takes place only between the edge 
and the walls of the tube. 

If the exhaustion is further pushed, then, at the point 
where the surface of the negative pole ceases to be lumi- 
nous, the material on the positive pole, B, commences to 
phosphoresce, increasing in intensity until the tube refuses 
to conduct, its greatest brilliancy being just short of this 
degree of exhaustion. The probable explanation is that 
the vagrant molecules I introduce in the next experiment, 
happening to come within the sphere of influence of the 
positive pole, rush violently to it, and excite phosphores- 
cence in the yttria, while losing their negative charge. 
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The Construction and Use of Electrical Testing 
Apparatus. 





BY CHARLES P. FREY. 
IX. 


Portable Wheatstone Bridge Testing Sets.--The multi- 
farious and itinerant duties of the average modern elec- 
trician have created a demand for portable testing appa- 
ratus; and by ‘‘portable” it is generally assumed that the 
instruments thus designated will not only be light and 
compact, but will in addition be direct reading, time sav- 


_ing, strong, convenient and accurate. A Wheatstone 


bridge testing set cannot well be made direct reading, and 
since no other method which may be used for measuring 
resistances is at all accurate in comparison with it, we 
must continue to be content with galvanometers, key, rheo- 
stat and battery. But nevertheless, the demand for some- 
thing simpler is so universal, that if an unscrupulous 
genius should employ his misdirected inventive faculties in 
placing on the market an alleged “ direct reading 
ohm indicator,” and assure the public that it would indicate 
resistances correctly by means of a movable pointer, diai, 





FIG. 36.-WHEATSTONE BRIDGE TESTING 


etc., it is probable that he would sell several before his vic- 
tims annihilated him. 

There can be no question about the compactness, con” 
venience and relative accuracy of testing sets such as are 
herewith illustrated. But testing sets which combine in 
one small case a galvanometer, a set of resistance coils ag- 
gregating 10,000 ohms and over, a double successive con- 
tact*key and frequently a chloride of silver battery of five 
or more cells cannot possibly furnish an adequate medium 
for securing results equal in precision to those obtained by 
employing a set of standard apparatus, of a type in which 
a ‘*dial box” and Thomson galvanometer would figure 
most prominently. But because a testing set is perma- 
nently wired and can be prepared for use in a-few mo- 
ments, it is often employed for tests which, owing to their 
importance, should be made with much more sensitive ap- 
paratus. 

In addition to the impossible work which they are ex- 
pected to perform, the chief tests which testing sets them- 
selves must endure are frequently a combination of dirt, 
neglect and abuse, 


SET AND BATTERY. 
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The coils in these instruments are adjusted to within 1 
part in 1,000 (,), of 1 per cent.), and the galvanometers are 
sufficiently sensitive to permit measurements from 1 part 
in 500 to 1 part in 1,000, depending on the skill of the 
manipulator and the suitability of battery current used. 
Hence a resistance of 10,000 ohms can be measured within 
10 ohms, 1,000 ohms within 1 ohm, 100 ohms within .1 of 
an ohm and 10 ohms within .01 of an ohm. The inter- 
mediate resistances can of course be measured with the 
same proportionate accuracy. 

Referring to a generally ignored factor in resistance 
work, namely, variation in the value of rheostat coils due to 
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Fic. 37.—SMALL WHEATSTONE BRIDGE TESTING SET. 


changes in temperature, it is in place to remind the experi- 
menter that testing sets of the portable variety are neces- 
sarily used in all seasons and climates, within doors and 
without, and since the elements cannot be induced to 
adapt themselves to the wishes of the user of the set, it is 
necessary to select a ‘‘ common-sense ” temperature before- 
hand and adjust the instrument accordingly. The best re- 
sults can therefore be obtained when both rheostat and 
unknown resistance are nearest in temperature to 20 de- 
grees C. (68 degrees Fahr.). It is not of course to be ex- 
pected that the very practical electrician will carry a 
chemical thermometer with him, and will raise or lower 
the temperature of his instrument and unknown resistance 
artificially if not at 20 degrees, or suspend operations tem- 
porarily, but it will be well 
to adopt ordinary precautions 
to prevent an undue and often 
unnecessary deviation from 
the aforesaid 20 degrees. 

It has come to the writer’s 
personal notice that on one 
occasion tests were attempted 
with the instrument placed 


on an active steam radiator! When the genial but mis- 
guided ‘‘expert,” who evidently considered that the marble 
top on the pipes afforded an attractive table, besides con- 
tributing toward his personal comfort, was questioned 
concerning the degree of accuracy of his work, he naively 
answered: ‘‘About one part in five thousand, I guess.” Now 
the absurdity of his supposition will be apparent when we 
take into account that the instrument was not adjusted 
closer than one part in one thousand, and that hence results 
accurate within one part in five hund:ed may be considered 
‘‘fair.” But when in addition we remember that the tem- 
perature coefficient of German silver wire is approximately 
.0003 per ohm degree C. and that the resistance of 
the rheostat and bridge coils will consequently vary one 
part in one thousand with about each three degrees varia- 
tion in temperature, we in turn can “guess” how well 
adapted for accurate work a radiator is which will probably 
raise the temperature of the coils in the instrument placed 
thereon 10 degrees in as many minutes! But this incident 
is, after all, excusable in comparison with the following 
facts, In a work on physics, prepared by an éminent ins 
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structor in one of our leading universities, may be found 
the tabulated resistances of a number of coils determined 
within one part in ten thousand without taking the tem- 
perature of either coils or B. A. standard into considera- 
tion! And in the same reliable guide for the edification of 
students, a copy of a B. A. unit is referred to, which was 
constructed of copper bell hanger’s wire ‘cotton covered), 
and wound on a soap box! And yet, if the standing of the 
students was not based on the recorded results of their 
“tests,” experimenting with such superlatively crude ap- 
paratus may have had its advantages, and possibly a few 
of the embryo electricians thereby developed a longing for, 
and learned to appreciate, better instruments. 

Fig. 36 illustrates one of the testing sets with battery, 
before alluded to. The bridge contains three coils on each 
sile, of respectively 10, 100 and 1,000 ohms. In the rheo- 
stat the resistance coils are arranged in four rows of ten 
coils each, the rows being respectively units, tens, hun- 
dred and thousands, thus giving an extreme range of 
measurement from .01 ohm to 1,111,000 ohms. 

The connections from the bridge to the key and binding- 
posts, as well as those from the rheostat and galvanometer, 
are all snugly concealed under the rubber top, carefully 
insulated from each other, and securely and permanently 
fastened. 

The chloride of silver battery is entirely separate from 
the testing set, and is provided with flexible selecting cords 
whereby from one to the entire number of cells can be in- 
stantly connected to or disconnected from the instrument. 
This admits of the use of any battery which may be con- 
venient when testing in the workshop or laboratory, thus 
reserving the chloride of silver cells for occasions where a 
portable battery is absolutely essential. The chloride of 
sitver battery, however, being a proper testing battery and 
doing the best kind of work, will be preferred by many for 
use at all times. For this reason the battery is so arranged 
that it can be conveniently removed from the case for ship- 
ment to the factory for renewal when exhaustéd. 

The galvanometer is arranged so that the apparatus may 
be placed in any position without regard to the points of 
the compass, as the galvanometer is so constructed that it 
can be readily revolved either to the right or left to obtain 
a zero point without in any manner interfering with the 
connections. 

The galvanometer coil has a resistance of about 500 
ohms, and the needle, which has an aluminium pointer at- 
tached, is of peculiar construction and very sensitive, and 
will remain so for many years under all ordinary circum- 
stances. The pointer is of sufficient length to show a clear 
reading with the least movement of the needle. The whole 
outfit is contained in a polished mahogany case, 94 x 94 X 
54 inches and weighs but. 12} pounds. 

When the instrument is to be used, connect the chloride 
of silver cells with the binding-posts marked B, or else use 
from one to four Daniell, gravity, or Leclanché cells. Re- 





FIG. 38.-ASTATIC GALVANOMETER AND BRIDGE TESTING SET. 


lease the galvanometer needle by pulling the pin (on its 
edge) up about + of an inch. Turn the galvanometer 
around until the needle points dueeast or west, and swings 
freely, covering the line when at rest. Connect the wire 
or coil to be measured at the binding-posts marked X. The 
instrument is then ready for use. 

To measure on an even bridge, insert plugs in the bridge 
plug holes at A and B, using bridge coils of the same 
value—for instance, A-1,000 and B-1,000, Then, if it is 
impossible to estimate approximately the resistance under- 
going measurement, insert a plug in hole No. 1 in the row 
of units, the other plugs being in the holes marked 0. 
Now, by depressing the key, a deflection of the galva- 
nometer needle will be obtained. Note in which direction 
the needle swings, then return the plug in the unit row t 
0, and insert the plug in the thousand row in the hole 
marked 10, and depress the key as before. If the needle 
swings in the opposite direction, the resistance undergoing 
measurement lies between 1 ohm and 10,000 ohms. 
Should the needle, however, indicate that the resistancé 
nbeigmeasured is greater than 10,000 ohms, a proportional 
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bridge must be used, the arrangement of which will be ex- 
plained in turn. 

If, then, 10,000 is too large, remember the direction of 
the swing of the needle, take the plug out of 10,000 and try 
5,000 ohms. 

If still too large, try 2,000. If 2,000 is too small, try 
3,000, If 3,000 is too large, it is evident that the resistance 
being measured lies somewhere between 2,000 and 3,000 
ohms; therefore, leave the thousand row plug in 2,000, 
and get the remaining figures by moving the plugs in turn 
in the hundred, ten and unit rows in the same manner, 
the operation being continued until the galvanometer 
needle no longer moves. This determines the resistance to 
its nearest ohm. The plugs in the bridge should be so ar- 
ranged that the resistance on each arm is as nearly as possi- 
ble equal to the resistance being measured. 

Measuring with a proportional bridge consists in placing 
the plugs, for instance, so that one plug will be in A-10 and 
one in B-100, and then proceeding as before. The resist- 
ance given by the rheostat as it reads in units, tens, hun- 
dreds and thousands, multiplied by 10, will be the value of 
the resistance measured, If A= 10 and B= 1,000 the 
resistance of the rheostat multiplied by 100 will be the 
value of the resistance being measured. By reversing this 
method, and placing a plug in B-10 and A-100, the result 
divided by 10 equals the value of the resistance measured. 

Or, if B= 10and A = 1,000, the resistance indicated 
must be divided by 100 to give the value of the resistance 
measured. By adopting this. method, the range of the in- 
strument will be from .01 of an ohm to 1,111,000 ohms. 

The needle on the galvanometer should always be Jifted 
when the instrument is not in use. For all ordinary 
measurements, nothing will be gained in accuracy by add- 
ing to the number of battery cells recommended. The 
smaller set (Fig. 37) is identical with the instrument de- 
scribed, but is of reduced range. It has rows of unit, ten 
and hundred ohm coils in the rieostat, and ten and hun- 
dred ohm coils on each arm of the bridge. Itsrange of 
measurement is from .1l ohm to 11,100 ohms. It may be 
procured either with or without battery as desired. 

The general arrangement of the set illustrated by Fig. 38 
is similar to that of the other two, but its case is oblong 
instead of square, and an astatic galvanometer, complete 
with directing magnet and fibre suspension, takes the place 
of the needle point and jewel arrangement with which the 
usuai testing set galvanometer is provided. The astatic 
galvanometer used is one of the smallest of its kind manu- 
factured, and is very sensitive. One of them, selected at 
random, was tested by the writer, and perceptible deflec- 
tions of the needle were obtained with one Leclanché cell 
through a resistance of 1,150,000 ohms. 

A moderately delicate suspension fibre is employed, and 
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and dirty situations in which the motors have to be used, 
and a further difficulty in coal mines is the danger that 
occasionally arises from the presence of explosive gases. 
For ordinary purposes, even in coal mines, 1t may be safely 
assumed that the motor will not be working in an explo- 
sive atmosphere, and it is, therefore, sufficient to carry 
out the arrangement first used some years ago by Messrs. 
Goolden & Co. of inclosing the whole armature and 
brushes in air-tight and dirt-tight coverings. These cover- 
ings are sufficient to exclude an explosive mixture for 
many hours, and before such mixture finds its way into 





GOOLDEN MINING MorTor. 


the neighborhood of the armature or brushes the condition 
of the atmosphere will have been noted by the attendant 
and the current cut off. 

The accompanying illustration, takea from the FElectri- 
cian, London, shows one form of Goolden mining motor, in 
which the complete inclosing of the armature is one of 
several important features. The construction of the arma- 
ture is unusually strong, since the wires are keyed in every 


position and insulated from the core and from one another 


by means of mica. The inclosure of the armature has been 
supposed by some to be impossible, on the ground of 
the want of ventilation, but Messrs. Goolden have 
used motors working up to 30 or 40 h. p. with such 
inclosed armatures. In cases where it is desired to 
make a machine absolutely safe in an explosive mix- 
ture, Messrs. Goolden employ an arrangement in which 
the volume of gas inclosed in the cover of the brushes in 
contact with the commutator is as small as, or less than 
that inclosed in an ordinary safety lamp; and, therefore. 
should ignition result, the volume of gas compared with 




















FIG. 2.-ELECTRICAL CONNECTIONS OF MOTT’S RACE INDICATING INSTRUMENT 


the galvanometer is arranged so that when the cover of 
the outer box, in which the instrument is carried, is closed, 
the tension on the fibre which supports the needles, or as- 
tatic system, is automatically released, thereby obviating 
to a great extent the danger of breaking the fibre in trans- 
portation. 

These galvanometers are also fitted with a ‘‘marine sus- 
pension,” that is, a double fibre, holding the astatic system 
{rom above and below. This arrangement permits the use 
vf a lighter system, and, in addition to thereby increasing 
the sensitiveness of the galvanometer, facilitates the oper- 
ation of leveling it. These galvanometers are externally 
identical in appearance with the usual type, and may be 
procured at a slight additional expense. 
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Motors for Mining Work. 








One of the first firms in England to realize the amount 
of work which was awaiting the electrical engineer in the 
application of electric power to mining machines was 
Messrs, Goolden & Co., who recognized that a mining plent 
must be designed on very different lines to electrical ma- 
chinery intended for ordinary above-ground purposes. 
One of the principal difficulties likely to occur in con- 
hection with mining work is the very rough ‘conditions 


the length and cooling surface of the outlet is such that no 
flame will appear externally. These motors are now being 
widely adopted for use with electric eoal-cutting 
machinery, electric pumps, electric haulage, and rock- 
drilling plants. 
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Concurrent Electrical Reports of Races. 


The illustration and diagram on this page show the ap- 
plication and method of working of an electrical system by 
means of which new electro-mechanical results are ob- 
tained which are novel and interesting from the elec- 
trician’s standpoint. This system has been worked out by 
Mr. 8S. D. Mott, of Passaic, N. J., whose system of bulle- 
tining baseball games was described in THE ELECTRICAL 
WORLD of Jan, 24, 1891. 

The dial of this instrument may represent anything in 
the nature of a race. In this case, as illustrated in Fig. 1, 
a horse race isshown. Referring to Fig. 2 the transmit- 
ting part of the apparatus is shown at <A, which consists 
of a positive and negative key, the operator's index and a 
battery. In the line at the receiver is the neutral relay n 


and the polarized relay n', one giving a uniform step-by- 
step motion to hand cylinders or discs controlled by ratch- 
The other relay 


ets rr actuated by magnets m m’, etc. 
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selects the magnet in the instrument to show (in this case 
a horse race being exhibited) the number of the races as 
at a, to start horses and at the same time tap 
a bell as at b, to show the winners in colors marked on bris- 
tol board discs as at c, or acting to accelerate by magnets 
d d, etc., or to retard, by means of a neutralizing coil on m 
m', ete., any contestant selected by the operator at <A 
through the medium of the selector C and polar magnet n’. 
This diagram, for convenience, shows only two contestants, 
with their respective magnets; but it will be readily under- 
stood that more may be added in the full-line circuit e, and 
that they may be placed in series as shown, or in parallel. 
The resistance ¢ will equal the sum of the resistances of all 
the actuating magnets, less one. This equalizes the mag- 
netizing and demagnetizing current from the battery, neu- 
tralizing its effect on m, for instance, when the current is 
eplit at s. There is noneed of synchronism as ordinarily 
understood; the fact that the contestants all come together 
and stop on the scratch after each event insures identity of 
action in all instruments for all practical purposes. 

Fig. 1 is an ornamental dial showing the relative posi- 
tions of the horses in a race from start to finish. A bulle- 
tin is supplied with the day’s entries, and when so sup- 
plied will play any race when connected electrically with 
the track or course. The horses’ names are generally 
printed in colors to correspond with dummies on the dial; 
upon the entry card may also appear any information; 
such as sweepstake or handicap, the purses, the ages, 
best records, names of jockeys, etc. The dummies are also 
colored, so that in each race the identification of the dum- 
my is complete. At the opening in the dial above the fig- 
ure 6, which is the number of the race being run, are discs 
indicating the winners. When the race starts, a bell is 
tapped, or a music-box may be set playing, to attract at- 
tention. The horses all come in in the proper order, ready 
for the next race. The dial as shown is exhibiting a race 
taking place at Morris Park, Thursday, June 5, 1890, The 
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FIG. 1.-MOTT’S RACE INDICATOR. 


winner of the first race was Linda; second, Chaos; third, 
Atlas; fourth, Castaway; fifth, Fairplay ; the sixth is 
just ending, with Vindex the winner and Eclipse second. 
It will be apparent that the dummy horses may be re- 
placed by colored arrow-heads, or even letters or figures, 
for other races, such as yacht, boat or foot races. The ad- 
vantages of thissystem from an economic standpoint and 
quite apart from its popular and attractive aspect are that 
no receiving operator is necessary, the dials name and 
publish the event at one and the same operation, one opera- 
tor taking the place of 100 operators when a game or race 
is being reported from the grounds to 100 different locali- 
ties. In comparison with the stock ticker it is much 
cheaper to construct, simpler in mechanism and by no 
means as liable to derangement or error in working. It 
can be operated over single-line circuits to greater distance 
than any ticker, needing no attention, such as supplying 
with tape, winding. etc., only an occasional inspection by 
those having them in charge being necessary. An import- 
ant point in connection with this invention is its capacity 
of being relayed or operated over long lines—operated 
from New York to Chicago, for instance. Instruments 
used at Cleveland could be actuated by relays interpolated 
in the line. The same is true of other intermediate points, 
Signals are wholly unintelligible if the line is tapped, 
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Stephen D. Field on Rapid Transit in New York ‘City. 





In a recent interview published in the Commercial Adver- 
tiser of this city Mr. Stephen D. Field said: ‘‘There is no 
doubt that in the city of New York an electric underground 
railway can be constructed with greater ease than in many 
less favored localities. One immense advantage it possesses 
is the scope it allows the engineer. The excavations can be 
carried to such a depth that no damage to property will 
ensue. A careful selection of route will insure stations at 
the minimum of depth from the surface, while grades can 
be so laid as to carry the main line far below the founda- 
tions of buildings. In such an underground installation, 
using humerous power stations, very high potential, say 
1,500 volts or more, can be safely employed, with conse- 
quent economy of operation. There is one very important 
point on which the comfort of travel materially depends. 
Great care should be taken to deaden vibration caused by 
the movement of the trains; continuous rails should be 
used, which, together with composition wheels and up- 
holstered carriages, will do much to further this result. 
The locomotives should be ‘direct coupled,’ and in no case 
should the armature be placed direct on the axle without 
the intervention of springs. The power stations should 
be located at the middle and at either end of the line. 
Two insulated conductors would lead from these stations 
along the top of the tunnel. The conductors should be of 
soft iron, suspended from the tunnel roof in such a manner 
as to be readily accessible for repdirs and cleaning of in- 
sulators. The insulators should be very strong and of great 
electrical resistance. Contact with the power conductors 
could be best secured by means of a ‘magnetic trolley,’ 
which gives great adhesive contact without much weight 
or resistance to rotation. Greater economy of operation 
will be secured if one large tunnel be used for two lines of 
tracks instead of a single tunnel for each. In the first case 
the air displaced by the moving train can find room for 
circulation, while in the latter it must be almost wholly 
forced out by each train. At moderately high speeds this 
becomes a factor of great resistance. In either case, how- 
ever, plenty of air movement for thorough ventilation will 
be secured by the passage of the trains.” 





Governor for Are Motor. 


All motors for constant current circuits require a gover- 
nor to regulate the speed under a varying load. The Card 
Electric Motor and Dynamo Company, of Cincinnati, O., has 
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The Williams Engine for Lighting and Power Purposes. 

The engine shown in the accompanying cut has been on 
the market for several years, on a small scale, but with its 
latest improvements it is now attracting the attention of 
managers of electric light and power stations. 

As will be seen, it has a very compact frame. The bot- 
tom of the base extends in a straight line from the cylinder 
to a point below the crank discs, and then up to the outer 
walls of the end of the frame ; the top of the frame is 


Vou. XVII... No. %, 


with it. These arms have large steel pins set in them, and 
they enter corresponding bearings in each weight so that 
the eccentric is wholly carried by the weight arms. The 
motion is similar to the Richards parallel motion, the re- 
sult being that the eccentric is carried across the shaft in a 
straight line, so that the lead is not varied in the slightest. 
The springs are connected to the weights so as to place 
them in the position of initial tension. In this posi- 
tion there is a perfectly uniform rate of speed, 
but with a tendency to race. This is obviated by the 





THE WILLIAMS ELECTRIC LIGHT AND POWER ENCINE. 


rounded, as is seen, and extends out in a straight line, and 
is then divided so as to clear the discs, and extends to the 
bearings so that the bearings are, as it were, in the corners 
of a very.rigid box. With this construction a very rigid 
frame is secured with the minimum amount of material. 
Alldrip of water and oil falls to a point below the crank 
discs, and passes off through a pipe. 

The principal features of the engine, which is built by the 
Williams Engine Works, Baltimore, Md., are a balanced 





CARD CONSTANT CURRENT MOTOR WITH AUTOMATIC REGULATOR. 


adopted for this purpose a simple device, a cut of which is 
given on this page. A centrifugal governor, which is at- 
tached to the armature, and is actuated by any variation 
in its speed, has been devised. An increase of speed causes 
the tield magnetizing coils to be opened and the circuit 
completed through the armature, The governor is said to 
be so sensitive that in actual service there is no perceptible 
change of speed, It will readily be seen that with this 
governor the motor consumes current only in proportion 
to the load. A further advantage claimed is, that by simply 
turning a hard rubber button, the speed of the arc motor 
can be adjusted to 500 revolutions per minute slower or 


easter than the regular speed. 


valve and thegovernor. The valve is a flat "plate working 
between two surfaces, one of which is the seat and the 
other a plate with a relief plate in its back; this plate rests 
in inclined ways, and is kept at a proper distance from the 
valve by a set screw, which can be adjusted for wear of 
the valve. Steam enters the central port of valve and 
cover, and tends to press the cover down on the valve, but 
the set screw keeps it in position. This plate allows for ex- 
pansion, and also acts so as to relieve the cylinder of a sud- 
den accumulation of water. 

The governor is very simple in construction and is said to 
be very efficient. The weights are pivoted to two arms on 
large steel pins, and the eccentric has two arm: cast solid 


cushion cylinder, connected to one of the weights. This 
cylinder has a long fand nearly air-tight piston, and 
when a change of load occurs ,the weights move to a 
new position, the air on one side expands and compresses 
on the other, this acting as an additional spring. After 
the change of position the air pressure equalizes in the 
cylinder and releases the tension, allowing a perfectly free 
and at the same time steady action. A regulation within 
one per cent. against both change of load and boiler press- 
ure is claimed. 

All the bearings of the governor are oiled while running. 
A collar is placed on the shaft between the eccentric and 
the bearing. This collar has a groove on the side next the 
bearing, and two tubes extend from the other side into 
pockets in the eccentric. Oil collects in the groove from 
the bearing and passes into the pockets, and all oil is thrown 
out by centrifugal force through oil holes to the bearings. 

These engines are very heavy for their capacities, have 
extra large and long bearing surfaces and are built for 
hard and steady service. 


——————————_@ +e -e- ——___—_— 


Trolley Wire Hanger. 


The trolley wire hanger here described shows a new and 
apparently very effective method of doing away with sol- 
dered ears and riveted clips in sustaining trolley wires. It 
is handled by the Electrical Supply Company of Chicago. 





TROLLEY WIRE SUPPORT. 


By tightening the bolt at the top of the clamp, the wire is 
firmly clasped, while by loosening the bolt the wire is in- 
stantly released. The ease with which the device can be 
applied or removed is clearly a great advantage. The time 
and trouble of shifting its position on the trolley wire is so 
staall that it is easy to adjust it to any contracting or slack - 
ening of the lines. As will beseen, the hanger is sprung 
upon the span wire in the ordinary way, the tension of the 
wire holding it in place. The clamp screws into a plate 
dovetailed in the vulcanized rubber, incased in the metallic 
shell, It will be observed the clamps do not quite reach 
the lower surface of the wire and are trimmed and rounded 
so that they escape the trolley. 





EI 
red-l 
take 
rises 


* The 


weel 
Ligh 

T 
surp 
$5,00 
qual 
dent 
iner 


w 
the ] 
dene 
fina: 
and 
last 
beer 
For 
quo'l 
fort: 
the: 
mou 
the 
trou 
fere 
the 
ann 
rece 
noti 
day: 

E 
acti 
half 
rum 
hea’ 
pers 
This 
othe 
had 
diat 
port 
its c 
and 
is cl 
shot 
basi 
mer 

T 
of o 
stoc 

The 
T 
is 0 
par 
wit 
arn 
arti 
nev 
tofc 
stor 
con 
ess 
sta) 
hig 
We 
jec 
eno 
bee! 
are 
tuk 

I 
div 
tion 
Gre 
Ex] 


Pre 
Diy 


S 
Sul 
Ad 


ter 
anc 
ma 
pre 
req 


gui 
Sat 
in | 


An 
Cer 
Me 
Co) 
Ed 
Co! 
Ed 
Un 
No 


Th 


Th 


Tel 


ie ae 





nd 


he 
‘e- 
a 
st. 
ce 
si- 


he 





- 


Fes. 14, 1891. 


Financial Intelligence. _ 
THE ELECTRICAL § STOCK MARKET. 


Electric Stocks Make Strong Rises.—This week has been a 
red-letter one for electrical stocks. We doubt if any dozen stocks 
taken at random on the New York Exchange will show half the 
rises that have been seen in electrical stocks since the last report. 
The general market for railroad shares has improved during the 
week, but few heavy rises are seen outside of Edison Electric 
Light stock. 


The bank statement showed a decrease of $3,700,450 in the 
surplus reserve. This decrease was due to an increase of over 
$5,000,000 in deposits requiring an increase of over a millionand a 
quarter in the required reserve. The banks show increased confi- 
dence and business is fast assuming its normal position. An 
increase of over $8,113,100 in loans is shown in the weekly statements, 


Westinghouse Stock.—The course of Westinghouse stock 
the past week has demonstrated that t he public has great confi- 
dence in that company and its successful outcome from recent 
financial difficulties. The safety of the company 1s now assured, 
and the stock closed at 1644, which is 24 points above the report 
last week. Thousands of shares of Westinghouse common have 
been purchased during the week both in Boston and Pittsburgh. 
For three months past, with the exception of the last two weeks. 
quotations on the Boston stock lists were scarce. Within the last 
fortnight, however, this stock has furnished one of the features of 
the market. The increased demand for the stock has been enor- 
mous. The whole electrical business may congratulate itself upon 
the recovery of the Westinghouse Company from its financial 
troubles. Electrical securities and bonds in general would have suf- 
fered if this company had gone under. The stock of competitors of 
the Westinghouse Company fell through sympathy when it was 
announced that that company was likely to go into the hands of a 
receiver. One point in relation to the stock that has been rather 
noticeable has been the delay in deliverance. It has taken several 
days to transfer and deliver stock. This should be remedied. 


Edison stoek during the past week has been exchanged very 
actively. The stock closed at 10144, which is a rise of eight and a 
half points from last Saturday. This stock has been subject to 
rumors during the week. The first one came out previous to the 
heavy rise, and was to the effect that Villard was disposing of his 
personal holding, and the stock fell in accordance with the report. 
This rumor was subsequently denied by Mr. Villard himself. An- 
other rumor followed the first, to the effect that the Vanderbilts 
had bought a million-dollar block of the stock. This had an imme- 
diate effect on the stock, and it went up at a rapid rate. This re- 
port, we understand, has been denied. The company has increased 
its capital to $15,000,000, and is paying at the rate of eight per cent., 
and on the excellent showirg of the recent report of the company 
is cheap at the market price. It is to be regretted that rumor 
should make a prey of this stock. Let it be bought outright on the 
basis of the company’s showing and there will be no disappoint- 
ments, as there may be in attempting to follow so-called “‘tips.”’ 


The Thomson-Houston Company has declared a dividend 
of one dollar per share on the common stock, payable Feb. 14. The 
stock rose in consequence, and has had a good market all the week. 
The stock closed at 4614 ex-dividend. 


Thomson Electric Welding Company.—The statement 
is made that the directors of the Thomson Electric Welding Com- 
pany have decided to organize the American Projectile Company, 
with a capital of $500,000, for the manufacture of projectiles for the 
army and navy departments of the United States government. The 
articles of incorporation will be prepared at once. The plans of the 
new factory at Lynn are in readiness, and within 60 days, as here- 
tofore remarked, it is expected that the building will be erected and 
stocked withthe necessary machinery. The present government 
contracts are to be filled within the ensuing six months. The nec- 
essary experimenting has already been done and the factory will 
start at once upon the regular manufacture of these projectiles. 
hights will be given to the stockholders of the Thomson Electric 
Welding Company to subscribe at par to the stock of the new Pro- 
jectile company, the Thomson Electric Welding Company taking 
enough stock to carry control. It is understood that acontract has 
been made with the Kellogg Seamless Tube Company, whose works 
are at Findlay, O., to supply the Projectile company with seamless 
tubes for the manufacture of projectiles. 

The Erie Telephone Company has declared the quarterly 
dividend of one per cent., payable Feb. 16. The report of the opera- 
tions of this organization for the year ended Dec. 31 is as follows: 











OO are ee rae need wala Saal wa em ee $203,373.97 
PS Oi ONO, 8, UGinscco ns) 00.05 oe Cen secannsees 198,799 71 
Se a cee he eos eens pia wages $4,574,26 
Proportion of dividends received by the Erie 
Telegra e and Telephone Company.......... $51,422.38 
Dl vo I oe. cs coc ce akb is asan sabes necake 48,000,00 
eG ace enc chsns ei ase dann vier sta seeac $3,422. 38 
Subscribers connected Sept. 30, 1890..... aXe ote MAREN Coe 6 12,838 
AGG GN, GO las vietig.cics's psc cccacc dau sseenrecees 209 
Total number connected Dec. 31, 1890.............. 6... 13,147 


Missouri and Kansas Telephone Company.—The quar- 
terly meeting of the directors of this company was held recently, 
and a dividend of one per cent. declared, payable Feb. 10. This 
makes four per cent. for the year. A request for $250,000 for im, 
provements was made by the superintendent of the company, which 
request will be acted upon at the meeting of the directors. F. Z. M. 

The Closing Quotations of electric stocks, from F. Z. Ma- 
guire & Co., electrical securities, 18 Wall street, New York, on 
Saturday, Feb. 7, 1891, in New York, Boston and Washington, and 
in Pittsburgh Feb. 6, were as follows: 


Capital- 
Name of Stock. Par. ization. hid. Ask’d. 
NEW YORK. 
Western Union Telegraph Co............ 100 86,200,000 8134 82 
American Telegraph & Cable .. ......... 100 14,000,000 83 85 
Central and South American............. 100 §=5,000,000 145 160 
OU ae eh as hoa gadwads chaeeiuens 100 =2,000,000 210 .... 
Commercial Cable Co ....-- ....s+ssceeeee 100 7,716,000 104 108 
Postal Telegraph Cable...............++++- 100 = 5,000,000 += 39 41 
ison General Klectric Co................ 100 15,000,000 101% 105 
Consolidated Electric Light .......... «-. 100-1, 929.400 a 
Edison Electric Uluminating Co. sacsadses 100 2,567,800 79 80 
United States Electric Light,..... ...... 100 = 1,500,000 «-30)—i.. 
North American Phonograph............. 1v0 ~—- 6,200,000 15 
BOSTON. 
Thomson-Houston Electric Co............ 25 6,000,000 *i6% 47 
" “ referred.. 25 4,000,000 25% 25% 
“ “ Series C.... 10 400,000 13% 13% 
“ «6 Series D. .. 10 120,000 7% 754 
" International Co...... 100 =1,000,000 .... .... 
Thomson Was ON i ei aiesnnesie ss 190 1,000,000 eae 
European Welding Co.......... 100 =1,000,000 60 70 
Ft. Wayne Electric Pras fe aceeciCives tens 25 4,000000 133g 135% 
elephone: 
American Bell De as aoe 6 oon eS bee aac 100 12,500,000 194 196 
SOG. oc né sce ne0cncmaeades aaa 18 184 
tle Fires Be aire alate a | 100 4,800,000 *4714 Sin 
New Bagtand.... «.-...ss ke ssaathtoa’ .-100 10,304,600 *50 sb 
OUR nics sebecaane denmsssean nee: 63 
ae 400,000 «4... «= 8.200 
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Capital- 
Name of Stock. Par. ization. Bid. Ask’d. 
MISCELLANEOUS. 
Edison Phonograph Doll,..........---.... 10 —-:1,000,000 1 1% 
WASHINGTON. 

Pennsylvania Telephone.................. 50 750,000 25 
Chesapeake & Pot we ae Ses eeesetececesecs 100 2,650,000 68 73 
American Graphophone .................- 600,000 84 914 


10 
= a Electric “Light me 


300,000 138 150 
352,000 5644 60 


Georgetown and Tennallytown .......... 50 200,000 51 Span 
PITTSBURGH. 
Westinghouse Electric Mfg. Co.......... 50 5,000,000 16% 164% 





* Ex -dividend. 

Chicago Quotations.—Col. S. G. Lynch, broker, 153 Mon- 
roe street, Chicago, furnishes quotations on telephone and electric 
light stocks as follows: 














Chicago................ $250@$260 | Cumberland............ @ $62 
Central Union.... .... 56@ 58 aoe cexee-se ey. nce 
Michigan..... .... 90@ 91) Bell of Missouri........ 160@ 165 
Great Southern......... 30@ 32}| Iowa Union............ 2@ 22 
CHI, ova ntnsndabasun 34@ 36| Missouriand Kansas... 4@ 56 
Rocky Mountain Bell. .40@ 43] 
ELECTRIC LIGHT STOCKS. 
Chicago Are Light and Chicago Edison........ $130@$135 


PONG 6.5 05nseaneene $90@$95 


NEW INCORPORATIONS, 


The Mercantile Telegraph Company, of Chicago, Ill., 
with a capital of $100,000, has been licensed to incorporate. Where 
the lines are to run has not been made public. 


Little Rock, Ark.--The Arkansas and Edison Phonograph 
Company has been incorporated by N. Kupferle. H. G. Adless and 
W. G. Brown, with authority to manufacture and lease the 
Edison phonograph. 

The Western Electrical Supply Company has been in- 
corporated at Chicago, Ill., with a capital stock of $30,000, and 
will manufacture electrical supplies. The incorporators are W. H. 
McKinlock, W. Altor, Jr., and John McKinlock. 


The Carpenter Electric COmpany, at Chicago, Ill., has 
been incorporated with a capital stock of $10,000,000, for the manu- 
facture of electrical machinery, storage batteries, motors, dyna- 
mos, and electrical implements and appliances. The incorporators 
are Hiram H. Carpenter, Herbert F. Kent and Samuel D. Kent. 


Richmond, Va.—The Johnston Safe Automatic Electric Com- 


pany has been incorporated with a capital stock of $50,000 for the 
purpose of developing the ‘‘ automatic disconnection for overhead 








conductors.” The officers of the company are John Rutherford, 
president; W. D. Rice, vice-president, and'’F. B. Jacobs, secre- 
tary. 


The Vibor Telegraph Company, at Chicago, ILll., has been 
incorporated with a capital stock of $1,000,000, for the manufact- 
ure of telegraph instruments, to build, operate and control tele- 
graph lines throughout the United States and Territories, and to 
sell or lease the right to manufacture or use the same. The in- 
corporators are William E. loan, John E. Hughes and Orrin 8. 
Reed. 


Niagara Falls, N. Y.—Incorporation has recently been grant- 
ed the Niagara Falls Electric Light and Power Company (Ltd.) 
with a capital stock of $20,000. The promoters are Jas. Bamp- 
field, hotel keeper; William Doran, manufacturer; Hyram Bender, 
revenue officer; Frank LeBlond and Richard Carter, steamboat 
owners; Thomas Quillian, accountant, and Andrew Gregory Hill, 
barrister, all of Niagara Falls, Ont. 


Omaha Street Railway Company.— Articles of incorpora- 
tion of the Metropolitan Street Railway Company, of Omaha, Neb., 
have been filed with the Secretary of State. The carsare to be pro- 
pelled by horses, mules, cables or electricity. The company in- 
tends building and operating street railways in such cities as may 
grant the necessary franchises. The capital stock is placed at 
$1,000,000, divided into shares of $100 each. The eo are 
J. A. Creighton, John A. McShane, W. A. Paxton, E. S. Rovel, W. 
G. Albright, Ed. Cudahy, and T. J. Maloney. 


AFFAIRS OF THE COMPANIES, 


Toronto, Ont.—The capital stock of the Toronto Electric Light 
Company has recently been increased from $200.000 to $300,000, 


The Cambridge (Mass.) Electric Light Company has 
declared a semi-annual dividend of three per cent. payable Feb. 2. 


The Butland Electric Light Company has increased its 
capital stock from $50,000 to $100,000. It is divided into 5,000 shares 
of $20 each. 

The Salem (Mass.) Electric Light Company has elected 
the following directors: Charles H. Price, president; James E. 
Almy, I. P. Harris, George M. Harris, 8S. Fred Smith, Z. A. Gallup, 
and B. W. Currier, of Lynn. 








The Vermont Electric Company, of Burlington, Vermont, 
has chosen the following officers: E. I. Garfield, president; Charles 
E. Miner, secretary; E. D. Blackwell, treasurer. Considerable stock 
has already been sold to advance this enterprise. 


The Northampton (Mass.) Electric Lighting Com- 
pany has elected the following officers: President, A. McCallum; 
treasurer, C. H. Pierce; directors, S. B. Fuller, H. A. Kimball, A. 
McCullum, E, C. Davis, C. H. Pierce. A five per cent. dividend 
has been declared payable next month. 


The East End Electric Light Company, of Pittsburgh, 
has elected the following officers to serve for the ensuing year: A 
T. Rowand, president; James H. Willock, vice-president; G. P. 
Shane, treasurer and manager,and E. G, Miller, secretary. Mr. 
Willock, the new vice-president, has heretofore had no connection 
with the company, 


The Standard Underground Cable Company, of Pitts- 
burgh, Pa., elected at the annual meeting of the company Joseph 
W. Marsh as vice-presidentand general manager; Frank A. Rine- 
hart as secretary and treasurer, and Oscar R. Ebel as auditor. An 
executive committee was also created, consisting of John H. Dal- 
zell, Mark W. Watson and Robert Pitcairn, the president or vice- 
president being ex-ofticio members. 

Crocker Wheeler Motor Company.—At the annual meet- 
ing of this company, held at its office, No. 430 West Fourteenth 
street, recently, the following‘officers and!directors were elected for 
the ensuing year: S. S. Wheeler, president; F. B. Crocker, vice- 
president; H. H. Crocker, treasurer. The directors are: R. N. 
Peterson, A. F. Higgins, Wm. B. Baldwin, A. K. Sloan, David 
Crocker. The annual sworn statement showeda full capital of 
$100,000, while the total indebtedness was less than $9,000 and con- 
sisting only of the ordinary open monthly accounts. The state- 


ment showed that the business of the company had about doubled 
in each quarter year, 

Villard Eaterests in Wilwaukee.—It is reported that 
Heoary Villard bas purchased the interests of all the Milwaukee 
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capitalists in the Edison Lighting Company, excepting that of 
Henry C Payne. Mr. Villard is now in possession of both the 
Badger Company and its promised competitor, the Edison. A Mil- 
waukee telegram says: “A rumor isin circulation here that the 
Villard interests in the Milwaukee Street Car and Electric Light 
companies are soon to be sold to the Vanderbilts. Although Mr. 
Villard denied the story, a local official said that all the proposi- 
tions regarding the two street railways have been drawn up, signed, 
and are now ready for final action.” 


Special Correspondence. 





NEW YORK NOTES, 


OFFICE OF THE ELECTRICAL WORLD, \ 
167-177 TIMES BUILDING, NEW YORK, Feb. 9, 1891. 


Mr. F. A. Wyman, of Boston, is in the city. 


Mr. A. J. Wilson has been appointed superintendent of con- 
struction and maintenance of the Hall Signal Company. 


The Walker Electric Company, of this city, has received 
from the Columbia College laboratory an order for one of the new 
Walker meters. 


Mr. C. A. Benton, general manager of the railway department 
of the Rae system, is on a flying trip east, and was warmly received 
by his many old friends. 


Mr. H. E. Swift, President of the H. E. Swift Electrical Com- 
pany, of Boston, was in the city this week. This company is about 
to place several new novelties on the market. 


Mr. C. S. Merrill will hereafter have charge of the belting de- 
partment of the Underwood Manufacturing Company, of 73 Cort- 
landt Street, manufacturers of a special electric light belt. 


Union, N. J., has just installed a Heisler electric light plant of 
350 h. p., and Mr. J. E. Erwin, the Eastern agent of the Hill Clutch 
Works, bas equipped it with a line of shafting, pulleys and Hill’s 
friction clutches. 


Mr. P. C. Ackerman, New York manager of the American 
Electrical Works of Providence, R. L., has just returned from a 
trip through the country as far west as Denver, and he reports 
trade as being very good. 


Mr. Wm. 8B. Ferguson, for several years connected with the 
railway department of the Thomson-Houston system, has resigned 
and becomes manager of the New England department of the Rae 
system of electric railways. 


Mr. Thos. Sherwin, of the New England Telephone and 
Telegraph Company, of Boston, was a visitor of the A. B. C. Com- 
pany this week, as was also Mr. F. R. Shryock of the People’s Incan- 
descent Light Company, of Meadville, Pa. 


The Barriett Electric Company is now located in its new 
factory and offices at 10 Cedar street, and has already commenced 
the manufacture of the well known motor designed by Mr. Bar- 
riett, which was formerly manufactured by the New York Electri- 
cal Manufacturing Company, 


Mr. C. L. Edgar, general manager of the Edison Illuminat- 
ing Company, of Boston, was in New York this week. Mr. 
Edgar’s company has now about 40,000 incandescent lights in 
service. Ata recent meeting of this company it was voted to in- 
crease the capital stock from $1,300,000 to $2,000,000, 


Mr. A. J. Smith, of 6 West Fourteenth street, is installing a 
Watchman’s time detector of 21 points in the American Museum of 
Natural History. Each of these clocks will have the celebrated 
Howard movements. Mr. Smith has also lately fitted up the remale 
Insane Asylum at Blackwell’s Island, and is now installing at 
Ward’s Island an electrical call system connecting the offices of 
different officials, boiler house, stables, etc. 


Comptroller Theodore W. Myers says that he hopes the 
question of allowing the Harlem & Fordham Railroad Company to 
adopt the overhead electric system will come before the Sinking 
Fund Commission. He did not see how it could be taken up by 
the Commission, although the Broadway company applied to it 
when it got permission to lay acuble. The action of the Board 
of Electrical Control in granting the company permission to erect 
the poles and wires, the Comptroller thinks, was a mistake. 


Mr. Henry Hine, formerly general New York district agent 
of the Westinghouse Electric and Manufacturing Company, at 120 
Broadway, has accepted the position of general manager of The 
Stanley Electric Manufacturing Company, of Pittsfield, Mass. Mr. 
Hine’s acquaintance with the electrical field dates from its earliest 
inception, and he personaliy has contracted for and superintended 
some of the largest isolated plants installed in this country. In 
fact, in practical matters electrical Mr. Hine stands in the foremost 
rank, and under his management the Stanley Company and its 
manufactured novelties will without doubt meet with popular 
favor at once. THE ELECTRICAL WORLD wishes him success, 


Messrs.W. KR. Fleming & Co.,of New York City, selling 
agents for “ Harrisburg” Ide and Ideal engines, boilers, etc., seem 
to be getting their full share of electric steam plant installation, 
and their claim to establish a leading business in these lines on re- 
liable and conservative engineering work seems to be well founded. 
During the past two weeks contracts have been made for the fol- 
lowing plants: Messrs. Koch & Co., N. Y., one 90h. p. and one 50 
h. p. Ideal engine; Mt. St. Vincent, Central Park, one 30 h. p. 
Ideal engine; Heisler Electric Light Company, for the town of 
Union, N. J., one 200 h. p. Ide cross compound engine with boilers, 
and a complete steam plant, and the Pennsylvania Club House, 
Long Branch, one 40 h. p. Ideal complete steam plant, besides sev- 
eral small orders taken which make an aggregate of a trifle over 
600 h. p. during the two weeks. 


Thos. 1. McLeod, of 91 Liberty street, the well known elec- 
trical engineer who for several years past has been making a 
business of repairing motors and dynamos of any system, and sup- 
plying parts of same, besides doing a general wiring business, has 
formed a partnership with Mr. Wm. E. Ward and other capitalists, 
for the purpose of increasing and enlarging the present business. 
The firm name will be McLeod, Ward & Co., and it is the inten. 
tion of the new firm to enter into the manufacturing of electrical 
patented specialties and to equip the factory with a full line of 
machinery for the manufacture of electrical supplies. Mr. Ward, 
who has had a long and varied experience in the manufacture of 
experimental work, both in Europe and in thie country, will take 
charge of this department. Under the management of such practi- 
cal and experienced men this firm should prosper and realize its 
aim to be.the best equipped electrical repairing establishment in 
the United States. 


The Thomas Murray Compauy, of % Liberty street, New 
York, the well-known builders of electric railways, is now building 
the Grand View Beach Road, which will run from Charlotte (near 
Rochester, N. Y.) aloaog the lake to Manitou Baach. The road will 


b:; eizit miles tonz, and ths powoar plant will be equipped with Mc- 
Iotesk aad Sey moar enzsines anid Babcock boilers, aad two 81008 





122 


watt Rae dynamos, The trolley line wil be of the bracket form, 
with Rae appliances. Brill and Newburyport cars will be used, 
fitted with 40 h. p. Rae motors mounted on standard McGuire 
trucks with 300 pound ground and balanced wheels. The best of 
construction will be used, including heavy rails. This road will 
have a guaranteed speed of 20 miles per hour. The Murray Com- 
pany hasalso just completed the plans and specifications for re- 
building the entire system, including new power houses. steam plant, 
etc., for the syndicate owning the Bridgeport, Conn., Horse Railway. 
This company will also build 16 miles of electric road at Long 
Branch next summer. L. H. H. 





NEW ENGLAND NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, \ 
Room 28, Hathaway Building, 620 Atlantic Ave.. 
Boston, Feb. 7, 1391. J 
The Worcester (Mass.) Second Annual Electrical Ex- 
hfbition was held in Worcester last week. 


The Newburyport Car Company is enlarging its shops to 
enable it to handle its constantly increasing business. 


Fairhaven, Conn., is to have a new electric light plant (arc), 
which will be ready for occupancy in about a week. 


The Concord Gas and Electric Light Company has 
just placed a contract for a Reynolds-Corliss 225 h. p. engine. 


The Thomsou-Houston Electric Company has offered 
an electric light- plant to Milford, Conn., if that town will allow the 
Thomson-Houston Company to pump the water. 


The Consolidated Electric Manufacturing Company's 
directors held a meeting last week and Mr. A. B. Holmes, superin- 
tendent of the factory, will be in temporary charge until a manager 
is appointed. 


The Pettingell Andrews Company now has the New 
England agency for H. F. Paiste, of Philadelphia, manufacturer 
of the popular Paiste switches, and carries a full line, including 
the new china switch, plain colors and all tints. C. A. B. 





PHILADELPHIA NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, | 
31 Crry BUILDING, PHILADELPHIA, Feb. 7, 1891. J 





Messrs. O. D. Pierce & Co., electrical engineers and agents 
for the Perkins electric lamp, have removed their office to 806 
Walnut street. 


Mr. Thomas P. Worrall has followed the example of the 
Brooks Company and offers to the city the free use of the Cobb 
system of subways. 


The Girard Avenue Theatre is to be illuminated by lb arc 
and 900 incandescent lights. The Armington and Sims engines and 
Edison motors will be used. Messrs. Walker and Kepler have the 
contract for the complete plant. 


The Quaker City Electric Company has sold during the 
last week a 3,300-watt machine to the Starr Electric Company, and 
have also installed plants for the Keystone Watch Case Company, 
and thé McAllister Optical Company. 


Mr. W. A, Stadeiman, of Philadelphia, has sold during the 
past week for the Detroit Electrical Works two “Rae” car equip- 
ments to the Richmond Electric street Railway Company ut Rich- 
mond, Va. The road has been in operation a number of years 
using the Sprague system. 

Messrs. Vallee Bros. & Co., of this city, have recently taken 
the agency for Zundar and Hunt's pneumatic bells and enunci- 
ators, Platt’s New England switches, Bryant’s sockets and Eco- 
nomic lamps, besides several other specialties. They have in stock 
one of the most complete lines of electrical supplies found in the 
East. 


Baltimore, Md.—J. F. Morrison and D. Howard Tuxworth, 
who have been doing business under the name of Southern Elec- 
tric Company, have dissolved by mutual consent. Mr. Tuxworth, 
who is now sole owner and proprietor, is making extensive altera- 
tions about the store and proposes to keep a complete line of 
electrical supplies. W.#. M. 


WESTERN NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, \ 
165 THE ROOKERY, CHICAGO, Feb. 7, 1891. / 

Professer Carhart, of Michigan University, Ann Arbor, 
Mich., was present at the regular meeting of the Chicago Electrical 
Club last week. 

Mr. D. B. Dean has severed his connection with the Electrical 
Review, and henceforth will represent the Electric Merchandise 
Company es traveling salesman. 

The Wisconsin Flectric Club held its regu’ar meeting 
last week, and Prof. W.S. Johnston gave an interesting and in 
structive lecture entitled ‘Heat Regulation.” 





Creston, Ia.—A franchise has been granted to A, H. Spurr by 
the city of Creston, Ia., for the construction, maintenance and 
operation of an electric light plant and an electric street railway. 
Work will be commenced at an early date. 


Mr. Welts Goodhue, the popular manager of the electric 
light department of the Electrical Supply Company, at Chicago, 
does not intend to have Chicago take a second place when the 
census of 1900 is taken,and his many friends will certainly congratu- 
late him on the handsome accession to his family. 


Mr. Thomas Appleton, M. A.38.,C. E., has located perma- 
nently in Chicago at 505 Rialto Building. Mr. Appleton in a civil 
engineer and architect of large practice and long experience. His 
specialty is in the design of buildings containing heavy machinery 
such as electric and steam power plants, water works, machine 
shops, etc. 


Another Electric Road for Chicago.—The Ninety-fifth 
street electric road is a certainty. The promoters of the line and 
the property owners are thoroughly in earnest acd appear to be 
working in harmony. It has been agreed to pay the road a bonus 
of. $10,000 per mile, to be distributed as follows: Fifty cents per 
front foot on property fronting on Ninety-fifth street, and 25 cents 
per front foot on intersecting streets to a half-mile limit. 


The Board of Managers of the Chicago Electric Club at its 
last regular meeting appointed a committee to represent the club 
in all matters pertaining to the World's Fair. This committee wil] 
be permanent, and is composed of B. EK. Sunny, chairman; F. 8s. 
Terry, W. A. Kriedler, C, H. Wilmerding, F. 8S. Gorton, F. W. 
Oushing, F. E. Degenbardt, W. J. Buckley, C. H, Wilson, Alex. 
Kempt, ©. E. Gregory, W. J. Chalmers, M. A. Knapp, C, A. Brown, 
J.P. Barrett, F. B. Badt, From this committee will be appointed 


the several minor committees as the necessity arises. [t was 

further decided that the Electrical Commissioner shall be an active 

member of all committees, provided he be a member of the club. 
H. C. E. 


the Week. 


THE TELEGRAPH, 


Salem, Ore.—The Postal Telegraph Company has removed to 
its new and commodious offices at 288 Commercial Street. 


A New Cable to Hawali and Japan.—Senator Mitchell has 
introduced a bill at Washington, D. C., to incorporate the Pacific 
‘able Company for the purpose of establishing submarine telegraph 
lines from San Francisco to the Hawaiian Islands and thence to 
New Zealand and Japan. 


Whe Cable to Honolulu.—Senator Dolph on Saturday last re- 
ported favorably from the Naval Committee an amendment pro- 
posed to the Naval Appropriation with the providing of $50,000 to 
enable the President to cause the soundings to be made betv een 
San Francisco and Honolulu to determine the practicability of lav- 
ing a cable between these points. 


The Postal Telegraph Bill Reintroduced.—In the Na- 
tional House of Representatives last Saturday Mr. Evans, of Ten- 
nessee, reintroduced the bill heretofore offered by him to establish 
a limited postal telegraph service. The section in the fcrmer bill 
making it unlawful for the contracting telegraph company to en- 
gage, directly or indirectly, or be interested in the sale of press or 
other reports, market quotations, etc., beyond the service of trans- 
mitting them at uniform rates, is stricken out of the present bill. 


THE TELEPHONE. 


The Telephone Fire Alarm Company of Halifax, N. 
S., will shortly apply for incorporation. The capital stock will be 
$50,000. The names of the promoters are C. J. Spike, Dr. Hopkins, 
G. E. Falkner, H. V. McLeod ang B. F. Pearson. 


THE ELECTRIC LIGHT. 


Elmwood, Ell., is to be lighted by electric lights. 
ida Grove, fa., is taking steps to secure an electric light plant. 


Springfield, Ill., it is reported, isto have another electric 
light plant. 


The Des Moines, Ia., plant has just been started and is giving 
satisfaction. 




















Walton, N. W., people have subscribed $15,000 for an electric 
lighting plant. 


Fenton, Mich.—The electric lights were turned on last week 
for the first time. 


The New Albany (Ky.) plant of 1,250 incandescent lamps and 
110 are lamps is completed. ss 


The Sturgeon Bay (Wis.) aldermen are considering a proposi- 
tion to light the city by electricity. 

Stewart, Ia., is putting in an electric lighting plant which it 
expects to have completed by Feb. 1. 


Warsaw, N. W. -The electric light company will erect a plant 
to be in running order on or before the first of May. 


Shelton, Wash.— The electric light plant is at last started, and 
is giving satisfaction. Shelton has 35 municipal lights. 


Flint, Mich.—Electric lights are nowin operation, and the 
citizens are more than satisfied with the new illumination. 


The Cedar Rapids (fa.) plant is soon to be commenced, and 
in the near future Cedar Rapids will have its long-expected elec- 
trie light. 

Fenton, Mich.—The new dynamo for the electric light plant 
has been placed in position, and will help supply the increasing de- 
mand for lights in Fenton. 


Petersburg, ind., will have electric light and water works 
The former is an enterprise which is expected to yield from 20 to 25 
per cent. on the investment. 

Proposals for electric lighting for the illumination of 
Beverly, Mass., have been called for by the committee on lighting 
for furnishing electric lights for a period of five or ten years. 


‘xhe Northwest Thomson-Houston Electric Com- 
pany, of Portland, Ore., has just closed a deal with the Capital 
Electric Light, Motor and Gas Company, of Boise, Ia., for a 50-light 
are dynamo. The Capital company will soon complete its im- 
proved station, which, when complete, will be one of the finest in 
the Northwest. 


The People’s Incandescent Light Company, of Mead- 
ville, Pa., has accepted the electrical part of the plant from the 
Edison Company, and has also secured the services of Mr. R. H. 
Crosby, of the Edison Company, as general manager. Mr. Crosby 
has had a very wide experience as an electrician, having been em- 
ployed by some of the leading companies of Europe since the year 
1880, and with the Edison Company over four years. The Mead- 
ville plant has a capacity of 4,000 lights, and was constructed under 
the supervision of Mr. Crosby. 


THE ELECTRIC RAILWAY. 


Reading, Pa.—The new electric road has received permis3ion 
to enter the city. 











Trenton, N. J.—An electrical railway is to be built, it is said, 
between Salem and Quinton. Arrangements for right of way have 
been made by Philadelphia capitalists, who will construct the road. 


St. Paul, Minn.—The electric cars were put on the Western 
avenue line last week, thus completing the Hennepin avenue sys- 
tem. There are four cars on the line and they run about every 
eight minutes. The line extends to Penn avenue. 


Boise (ity, Idaho.—Mr. W. T. M’Caskey, of the Edison Gen- 
eral Electric Company, has just closed a contract with the Rapid 
Transit Company of Boise City for seven and a half miles of single 
track electric road, The contract calls for completion by June 1. 


First Edison Canadian Bailway.—The manager of the 
Edison Company at Toronto received last week the following tele- 
gram from Winnipeg: “First Edison Canadian electric car has 
started. We send congratulations. A grand success.’’ The dispatch 
was signed by Mr. A. W. Austen, Manager Winnipeg Street Rail- 
way Company. 


Orders for Rae Motors.—The Rae Company has just shipped 
a 30 h. p. motor mounted ona Brill/standard truck to the East Read- 
ing Electric Railway Company, of East Reading, Pa. Mr. J. A. 
Henry, president of the Joliet (Ill) Electric Railway, has just or- 
dered a 30h. p, Rae motor which will be mounted on a Barnes truck 
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for use on that road. Dr. Everett, of the Lake View and East Cleve- 

and Electric Railway Company, after having tried a 30h. p. Rae 
motor for several months, has just ordered a motor of 40 h. p. to 
be mounted on Sheffield trucks. The Aurora (I1l.) Street Railway 
Company is equipping its line with fifteen 30 h. p. Rae motors 
mounted on Tavlor trucks with elliptical springs made by the Gil- 
bert Car Company. The People’s Electric Railway Company, of 
Springfield, Il., will probably start its new road in April, as the 
overhead construction is now about finished. Three 80,000-watt Rae 
dynamos will transmit the power, and the company has already or- 
dered fourteen 30 h. p. Rae motors mounted on Sheffield trucks, and 
it is expected that the other necessary equipment will be ready in 
a very short time. 





GENERAL APPLICATIONS OF POWER. 


Sault Ste. Marie, Mich.—The Hamilton Ore Company of Iron 
Mountain will put in an electric pumping plant. This will likely 
lead others to follow their example, as it has been demonstrated that 
a great saving in the transmission of power is effected and a two 
thirds saving of fuel. 





LEGAL NOTES, 
The Edison Company Sued.—Arthur B. Johnson, of Lynn, 
Mass., has brought suit against the Edison General Electric Com- 


pany for $30,000 damages for injuries received while installing a 
railway plant. 


Telephone Suit.—It is reported from Philadelphia that certain 
parties are preparing to bring a suit against the American Bell 
Telephone Company which will test the validity of the fundamental 
patent. Itis claimed by these parties that the life of the American 
patent terminated at the expiration of the English patent. and the 
suit is to be brought as a test case. 


infringing the Brush Patents.—A suit has been brought 
by the California Electric Light Company, the Brush Electric Com- 
pany and the San José Light and Power Company against the 
Electric Improvement Company, of San José, to enjoin said com- 
pany from using the Wood double lamps. This injunction will 
prevent them from using the lamps already erected and will pre- 
vent them from erecting any more Wood double lamps, pending 
the hearing of the case. 


Injunction against the Metropolitan Telephone and 
Telegraph Company.—During the recent storm this company’s 
lines on Seventy-third street and West End avenue, ia this city, 
were very seriously damaged by the breaking of poles, cross-arms 
and wires, and considerable damage was done to valuable property 
along the line of poles. These poles are of extraordinary size, some 
of them measuring as much as five feet in circumference at the 
street line and 70 feet in height, carrying 17 cross arms and 170 
wires. During the storm one of these poles fell upon the Rutgers 
Church, another upon the premises of Daniel S. Lamont, and a 
third upon the house of W. L. Trenholm. Frank J. Sprague, who 
owns property at the northeast corner of Seventy-third street and 
West End avenue, has secured a temporary injunction against the 
telephone company to prevent the rebuilding of the line and the 
restringing of the wires, alleging that his property is thereby 
greatly damaged. 





PERSONALS. 
Mr. KF. W. Jones, electrician of the Postal Telegraph Cable 


Company, will give a lecture entitled ‘“‘Quadruplex Telegraphy” at 
the Brooklyn Institute on Feb. 20. 


President Lewis, of the Brooklyn City Railroad Company, 
visited Boston last week to examine the electric road rolling stock 
there, with a view to deciding certain points relative to the equip 
ment of the city road’s Second and Third avenue electric lines. 

Mr. George Breed, late of the United States Navy, is now 
connected with the Railway Department of the Edison General 
Electric Company, and is one of the constructing engineers of that 
company. Mr. Breed is installing the Birmingham Electri: Street 
Railway, at Pittsburgh, Pa., and expects to have everything in 
running order at an early date. 





MISCELLANEOUS NOTES, 

Louisville, Ky.--At the Polytechnic Society meeting last week 
Dr. James Lewis Howe delivered the first series of lectures on the 
subject of electricity. 

Mr. P. H. Brangs, electrician of the D., L. & W. Railroad, 
will lecture before the railroad officials in the company’s offices at 


Hoboken, N. J., Feb. 18. His subject will be ‘‘Electricity as Applied 
in Railroad Services.” 





Cotton Used in 1890.—It will interest manufacturers of 
cotton, woolen and silk threads, for use in covering insulated wires, 
to know that one wire manufacturer alone used 342,549 pounds of 
cotton and jute yarn during the year 1890, and the total amount ot 
yarn and thread used by the aggregate wire companies must be 
something very large. 


The Street Railway Review isa handsome monthly that 
makes its initial bow with the issue of January, 1891, and is de 
voted to the construction and advancement of street railway inter- 
ests. The headquarters are located at 334 Dearborn street, Chi 
cago, where Mr. F. W. Kenfield, the popular business manager, 
will be found when not calling on the numerous friends he made 
while representing the Street Railway Journal, We wish Mr. 
Kenfield and his associates every success. 





Industrial and Trade Notes. 

Mr. Wm. H. MeDonald has severed his connection with the 
firm of Little, McDonald & Co., of Buffalo, N. Y., and the business 
of the company will now be under the name of F. P. Little & Co. 

The Electric Construction and Supply Company is re 
ceiving some excellent orders for its new lamps for alternating 


incandescent circuits which have just been put on the market by 
this company. 


The Ford-Washburn Storage Battery Company, 0! 
Cleveland, O., will have the following members: Lester A. Cobb, 
George Hoyt, Wm. A. Marshall, George A. Ford and George A. 
Washburn 


Mr. D. Walter Brown, counsel! in patent cases of this city 
has published a small book, entitled “‘The American Patent Sys 


tem,’’ which isa most complete handbook of the United States 
letters-patent methods. 


The Empire China Works, of 144-156 Green street, Green: 
point, Brooklyn, N, Y., manufacturers of bard porcelain electrical 
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supplies, have issued a new catalogue which shows a most com- 
plete line of insulator goods. 


The Western Electric Company. of Chicago, has issued a 
new catalogue of the goods manufactured by it, and shows a com- 
plete line of generai electrical supplies. 


The Ansonia Brassand Copper Company has issued a 
very handsome pamphlet giving many photographic views of the 
extensive factories of that company. The cover sheets of the pam- 
phlet are of celluloid, and are handsomely engraved. 


Mr. George Cutter, of Chicago, in the sale of the Bryant lamp 
sockets, has met with great success. A new lamp socket is not 
easily introduced unless of special] merit, and the large sales of the 
“Bryant”’ key and wall sockets speaks well for both the goods and 
for Mr. Cutter’s energy. 


The Seneca Falis Manufacturing Company publishes 
this year a new descriptive catalogue and price list. This company 
manufactures all kinds of foot power machinery, and the lathes of 
their make are in demand by electrical engineers who wish a good 
machine for model work. 


The Nubian Iron Enamel Company, of Cragin Station , 
Chicago, isin receipt of a letter from the Municipal Light and 
Power Company, of St. Louis, in which that company mentions 
having found the Nubian enamel superior to any material ever 
used for iron work, such as steam pipes, boiler fronts, etc. 


Messrs. Jas. Schawel & Co., No. 29 John street, this city, im- 
porters and melters of platinum, supply pure platinum in sheet and 
wire in any gauge, and furnish special sizes at short notice. They 
make a specialty of incandescent ‘‘ lamp wire,” in all sizes and of 
superior finish. Platinum scrap is taken in exchange for new metal, 
or purchased. 


Perfect Satisfaction.—The following letter has been received 
by Dr. Jerome Kidder from Rev. F. Schwab, of 401 N. High street, 
Chillicothe, O,, concerning one of his batteries: ‘‘Yours of the 30th 
received. Also battery No. 5, packed with care and in good order. 
I find it all that you represent it to be. It gives perfect satisfaction. 
Inclosed find draft.’’ 


The Electric Merchandise Company of No. ll Adams 
street, Chicago, has now in preparation a large and handsomely 
printed catalogue which will be distributed at the coming conven- 
tion in Providence. The goods handled by this company are becom- 
ing well and favorably known wherever street railways exist. Mr. 
Mason reports the receipt of a large order for equipment material 
from Germany. 


The Union Switch and Signal Company, of Swissvale, 
Pa., is engaged in the construc:ion of the largest interlocking rail- 
road crossing in the world. It is located in Chicago. and will be 
used by the Pennsylvania, Chicago & Alton, Chicago & Western 
Indiana and Chicago, Madison & Northern roads. Sixty levers will 
be necessary in the operation of the various attachments connected 
with the system, 


Messrs. Holmes, Booth & Haydens have received the fol 
lowing letter from the treasurer of the Bristol (Pa.) Electric Light 
and Power Company: “All our K. K. lines withstood the storm of 
Saturday night. In two instances telephone wires rested across 
the mains without short-circuiting us, and a number of ‘such wires 
depended from our lines to the ground without showing any 
ground at the station. In fact, we have never had a break or 
ground on your wire and hope that we never may.” 


The Bridgeport Gua Implement Company is making a 
specialty of the new Forstner improved auger bit. This bit isa 
most perfect tool for boring, as it is cenrte gear-guarded by its 
periphery instead of a screw centre point, thus cutting with great 
speed and smoothness a hole, the bottom of whichis flat and pol- 
ished. The prices of this tool run nearly as low as the usual auger 
bits. The ‘ Forstner” can be used for smooth, round, oval or square 
boring, scroll and twist work and will be appreeiated by electrical 
pattern makers. 


The Ball Eogine Company wishes to repudiate the statement 
that has been out of late to the effect that this company was about 
to remove to Elizabeth, N. J. This company is not only going to 
remain at the present site in Erie, Pa., but has begun the erection 
of extensive additions to the factory. The Rall Engine Company 
now holds a place among the manufacturers of engines that has 
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U. S. PATENTS ISSUED FEB. 3, 1891. 


$45,538. Electric Signaling Device; Samuel J. Burrell and 
Wm. H. Markland, of Brooklyn, Assignors to Chas. F. Burrell, 
of New York. Application filed June 4, 1890. In asignaling ap- 
paratus, the combination of an electromagnet and armature 
vibrated by current impulses overa main line, a serrated or 
notched plate, an electromagnet in a normally closed local circuit 
for moving said plate against a retractile force across the path of 
the vibrating armature, and a retarding device in connection with 
the said plate for restraining and slowing the movement thereof, 
a portion of the notches in said plate being of greater depth than 
the others, whereby the armature will engage with and arrest 
the plate when entering a shallow notch, but will. pass through 
the plate when encountering a deeper one. 


$45,542. Secondary Battery; Henry Tyrer Cheswright, of 
Carcassonne, France. Application filed April 15, 1890. An 
electrode plate for a secondary battery, consisting of a number 
of lengths of ribbed pipes of lead or alloy held in a suitable frame 
ane Devine the intervals between their ribs charged with lead 
oxide, 


$45.545. Nom-Interference Signal-Boxs; Moses G. Crane, 
of Newton, Mass. Application filed Nov, 22, 1889. The invention 
consists in the combination, with the signaling mechanism and 
actuating pull or signaling lever and a movable connecting-plate 
co-operating with the signaling lever to control the transmission 
of the signal, of an electrom» gnet for moving thesaid connecting 
plate from its normal into its abnormal position quickly and a 
motor mechanism for moving the said connecting plate from its 
abnormal into its normal position slowly. 


$45,546. Electric Arc Lamp; James W. Easton, of New 
York, Assignor to P. Minturn Smith, of Plainfield, N. J., and 
William D. Perry, of Brooklyn, N. Y. Inan are sone the combi- 
nation, with the carbon rod and feeding mechanism for controli- 
ing the movement thereof, of a solenoid or electromagnet arranged 
in a high resistance shunt of the main circuit of the lamp, an 
electromagnet provided with two coils wound in opposite direc- 
tions to oppose each other’s action, one coil being in permano2nt 
connection with the main circuit of the lamp and the other coil 
being in permanent connection with said high resistance shunt 
circuit and a low resistance shunt circuit adapted to be closed 
when the action of one of said coils neutralizes the effect of the 
other. 


445,564, Automatic Circuit-Closing Device for Bail- 
road Signals; Irvin W. Loy and Richard O°Toole, of Mechan- 
icstown, Assignors of one-third to John E. Mathews, of Balti- 
more, Md. Application filed April 12, 1890. In a circuit closing 
device for railroad signaling apparatus, the combination of a 
rock-shaft, mounted in suitable bearings and locate’ near a rail- 
road track, and provided oa the end nearest the track with a 
rock-shaft lever, secured to the rock-shaft, elastic means for 
maintaining said lever in any adjusted position, a finger-bar se- 
cured to the other end of said rock-shaft, a lever pivoted at about 
rign. angles to the finger bar and engaged and operated by said 
pivoted lever, and electrical contact plates which are arranged to 
co-operate wi-h the contact lever to close an electrical circuit. 
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made it known in all parts of the world, and much is dueto the 
energy and ability of Mr. C. W. Laurie, M. E., who is at the head 
of the engineering department in this company. 


Messrs, L. J. Wing & Co., formerly at 80 John street, have 
removed to 126 Liberty, where they will have on hand a full supply 
of the “ Wing” disc fans, high speed engines, electric motors and 
other similar machinery. The new office is finely located and will 
have beautiful show windows to display the goods of this company, 
which are being very largely used by the electrical trade. 


An incandescent lamp factory for sale is not a daily oc- 
currence, but the factory of the Vitrite and Luminoid Company at 
Harrison, N. J., is now offered for sale. This is the company which 
produced with success a metallic filament by impregnating the 
filament with the oxide of alumina and then fusing at a high tem- 
perature. The company claims long life for these lamps, clearer 
bulk and more even resistance for the filament. To the above feat 
ure, as well as the company’s vitrite, a kind of glass having the 
same coeflicient of expansion as brass, copper and the baser 
metals, and the well-equipped factory near this city, the attention 
of those interested is invited by the nanagement. 


Manufacturers or Capitalists desiring a healthy, advan- 
tageous location for the operation of manufacturing industries can 
find much of iuterest in the town of Matteawan, on the east side of 
the Hudson, only 57 miles from New York, and easily reached by 
both river and rail transportation, as four trunk lines and one 
branch road all run to Matteawan. In a letter received from the 
Board of Trade mention is made of the many natural ad vantazes— 
the healthy location, pure mountain spring water, the excellent fire 
service, and the fact that the population exceeds 10,000, and is grow- 
ing rapidly. Manufacturers of electrical apparatus may find an 
excellent location here by giving this matter due attention. 


The Ongley Electric Company, of No.1 Broadway, this 
city, has r>xceived the following commendatory notice concerning 
the indorsement of the Ongley system by the Philadelphia Fire Un- 
derwriters’ Association: ‘At a meeting of the Executive Commit- 
tee of this Association, held this day, the following resolution was 
adopted: ‘Resolved, that the Ongley Electric Register and Safety 
Signal System having been fully investigated by officials of this 
association, we hereby cordially approve of the same; and we will 
accept it as a satisfactory watch clock in mills or other place where 
the rules of the association call for such protection.’’’ This letter 
is signed by John E. Whiting, secretary of the board. The Ongley 
system was fully described in THE ELECTRICAL WORLD of Jan. 31, 
1891. 


The Standard Underground Cable Company, of Pitts- 
burgh, has issued a ‘“‘ Pocket Handbook, No. XI.,” that ought to be 
in the pocket or on the desk of every electrician in the country, as 
it can be obtained for the low price of from 25 cents to $1, accord- 
ing to the binding. Among the contents are working directions 
for placing, splicing and connecting electric cables, that will prove 
of value to all companies employing underground circuits; instruc- 
tions for testing electric cables, including, Ist, ordinary outside 
testing: 2d, resistance and conductivity of wires; 3d, insulation 
and capacity tests; 4th, locating grounds, leaks, crosses and open 
circuits ; electrical units and formule ; carrying capacity of 
cables; table comparing carrying capacities; an electrical horse 
power table, etc. In addition there is also a description and price 
list of the specialties manufactured by the Standard Underground 
Cable Company. 


The flliaois Electric Material Company, with head- 
quarters in The Rookery, Chicago, has issued an illustrated 
catalogue and price list of more than usual interest to the practical 
men having charge of electric railway, lighting and power plants, 
and differing from the average catalogue in form and in the ar- 
rangement of matter. It will be found convenient for ready 
reference in ordering new lines of supplies, as the various articles 
of merchandise are intelligently grouped under proper sub-heads, 
as, for instance, electric railway supplies, pole line supp ‘ies, fittings 
and: fixtures, etc., the articles following each other in regular 
rotation under these sub-heads. Then, there are suggestions of 
value to those constructing line circuits and other work of similar 
cheracter. Some of the gentlemen who participated in vhe intro- 
duction of electrical apparatus in its infancy will appreciate the 
advantages such a catalogue as this would have been to the early 


RECORD OF ELE 


445,583. BRolling Stock for Tramways or Railways; 
Charles Zipernowsky, of Buda-Pesth, Austria-Hungary. Applica- 
tion filed Sept. 22, 1890. The combination of a wheeled vehicle 
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and a propelling electromotor mounted thereon, having this field 
magnet sleeved on extensions of the axle boxes of the driving 
axle of said vehicle. 


445,594. Electric Conductor Support; Charles Foster 
and William H. Bevis, of Cincinnati, O. Application fil:d July 
30, 1890. An electric conductor support consisting of the combi- 
nation of a conductor clamp having a supporting projeeting part, 
a hanger having a central vertically perforated y and inte- 


«ral side supporting parts having eyes at their ends, a roof shape, 


and parallel sides forming a cover for supporting connections, a 
bolt secured in the pertosahion of the hanger body and connect- 
ing the parts together, and suitable insulating material inter 
posed between the connecting bolt and the other parts. 
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pioneer in electric lighting, and how it would have saved the local 
company many a dollar and the contractor many an hour of 
worry. 

The Automatic Switch Company, of Baltimore, recently 
received the following commendatory letter from one of its New 
England customers, which speaks well for the usefulness of the 
apparatus: “* We have installed a number of your switches during 
the past year and a half in places where our motors were used to 
run elevators and grip hoists, and are pleased to commend their 
great usefulness to such work. By means of the rope attached to a 
switch and running down through an elevator well, the users of a 
motor are enabled to start and stop their motor from any floor, as 
they need or do not need their elevator, and thereby make a great 
saving in current as measured by a meter, since an elevator, even 
in a very busy place, is always at rest a greater time during a day 
than in motion. As an example, we will just cite one case, in which 
the,contract price for current per year, if the motor was kept running 
all day long, would have been $330, where, by the use of one of your 
switches, the aggregate cost of current for the year just passed 
was less than $100, the monthly bill varying from $5to$ll. The 
saving in wear and tear by not running motor, belts, shafting, etc., 
etc., is an additional and considerable one in itself.” This letter is 
signed by Geo. F. Steele, president of the New England Electric 
Company, Boston, Mass. 


The John Scott Wedal has been awarded by the Franklin 
Institute at Philadelphia, after a series of most exacting tests, to 
the Eureka Tempered Copper Company, for having made the 
leading advance in the preparation of copper for industrial uses. 
The committee reported that it received from various consumers 
34 expressed opinions, based upon their experiences, which were 
highly favorable to the tempered copper. Thus, it was stated that 
for bearings on coal-mining machinery it lasts much longer than 
any other metal before used; that it outlasts from three to four 
times the old style of commutator copper bars or brushes; very 
satisfactory for brasses on engine rods; bearings on dynamos run 
very cool and require but little lubrication; gives entire satisfac 
tion on hearings of threshing engines; in wrist-pin boxes and in 
cross-head; as step in gauge lathe, between end of spindle and set 
screw is superior to hardened steel, brass, rawhide or wood, all of 
which were previously tried; very uniform in hardness and remark- 
ably free from blowholes; gave good results as a driving pinion in 
gear work; stood up well as armature bearing in street car motors 
(a trying test); in small bearings, where the brass bearings would 
pot last over 60 days the tempered copper has been in nearly a year, 
and is apparently in as good a condition as when first put in. 


The Ball Engine Company.—Among the recent shipments 
made by this company are the following: Bessemer Electric Light 
Company, Bessemer, Ala., one 100 h. p. simple engine; Lewistown 
Electric Light Company, Lewistown, Pa., one 125 h. p. simple en- 
gine; Charlottesville Electric Light Company, Charlottesville, Va., 
one 80h. p. simple engine; Warren Electric Light Company, War- 
ren, Pa., one 60h. p. engine; Silver Bow Electric Light Company, 
Butte, Mont., two 150 h. p. tandem compound engines; Central 
Light and Power Company, Clearfield, Pa., one 80 h. p. simple en- 
gine; Bradford Electric Light Company, Bradford, Pa., one 150 h. p. 
simple engine; Ballston Electric Light Company, Ballston Spa, N. 
Y., one 60 h. p. tandem compound engine; Edison Electric INumin 
ating Company, Brooklyn, N. Y., one 250 h. p. double compound en- 
gine; Edison Electric Iluminating Company, Mt. Carmel, Pa., one 
100 h. p simple engine; Puyallup Light, Heat and Power Company, 
Puyallup, Wash., one 100 h. p. simple engine; Herkimer Electric 
Light Company, Herkimer, N. Y., one 100 h. p. tandem compound 
engine; Excelsior Electric Company, New York, N. Y., three 70 h. 
p. simp'e engines; Titusville Electric Light Company, Titusville, 
Fla., one 35 h. p. simple engine, and Howell Electric Light Com- 
pany, Howell, Mich., one 80 h. p. simple engine. Shipments have 
also been made to the following railway companies: Southern Rail- 
way Company, St. Louis, Mo., two 159 h. p. simple engines; Buffalo 
(N. Y.) Street Railway Company, one 300 h. p. double compound; 
Rochester (N. Y.) Street Railway Company, three 150 h. p. simple 
engines, one 300 h. p. double compound, and one 300 h. p. triple ex- 
pansion; Millford (Mass.) and Hopedale Street Railway Company, 
one 80 h. p. tandem compound and one simple engine, and the New- 
ark Passenger Railway Company, Newark, N. J., one 150 h. p. simple 
engine. 


TRICAL PATENTS 


445,623. Electric Motor; Francis Jarvis Patten, of New 
York, Assignor by mesne assignments to the Patten Alternating 
Motor Company. of New Jersey. Application filed Oct. 6, 1890. 
An alternating current motor consisting of tw independent ma 
chines, the armatures of which are secured to a common 
spindle, the field magnets being connected to separate alter- 
nuting current sources of supply, said supply circuits being 
periodically and alternately short circuited by groups of com- 
mutator segments that are connected together and arranged to 
short circuit the supply current through the brushes, 


445,624. Electric Motor; Frances Jarvis Patten, of New 
York, Assignor by mesne assignments to the Patten Alternating 
Motor Company of New Jersey. Application filed Oct. 18, 1890. 
An electric motor for alternating currents having two independ- 
ent armatures secured to a common spindle, independent field 
magnets for said armatures, separate commutators for said arma- 
ture circuits, and separate pairs of brushes bearing on the latter. 
said brushes being connected to the same source of alternating 
current, (See illustration.) 


445,634. Contact Device for Electric Railways; Edward 
M. Bentley, of New York. Application filed Sept. 20, 1888. The 
combination, in an electric railway, of a contact device pivoted on 
a transverse axis to a traveler movable laterally with respect to 
the vehicle. 


445,636. Electrical Medical Apparatus; Josepbus C. 
Chambers, of Detroit, Mich. Application filed April 2%, 1890. Tn 
an electric medical apparatus, the combination. with the termi- 
nals for local application, of an induction coil consisting of a 
primary coil in circuit with a battery and a series of secondary 
coils receiving induced currents from the primary coil, means for 
regulating the impulses, and switches between the connections 
of the terminals and respective coils, whereby currents of differ- 
ent strengths may he utilized. 


445,653. Electric Semapbore; Frederick Stitzel and Charles 
Weinedel, of Louisville, Ky., Assignors to the American Sema- 
»hore Company, of same place. Application filed Dec. 21, 1889. 
‘he combination with a railroad block, a peley at each end there- 
of connected in circuit with the trac’ of the block and a sema- 
phore operating mechanism at each end of the block connected in 
electric circuit with contact points of the relays, of separate elec- 
tromagnetic devices in each semaphore for retaining the signals 
in position to indicate ‘‘caution” and-electric circuits connecting 
said electromagnetic devices with contact points of the relays, 
whereby said electromagnetic devices of one semaphore will be 
switched into circuit when the train enters the block from on 
direction, and the electromagnetic devices of the other sema: 
yhore will be switched into circuit whea the train enters the 
block from the other direction. 


445,674. Electric Rallway ; Rudolph M. Hunter, of Phila- 
delphia, Pa., Assignor by mesne assignments to the Thomson- 
Houston Electric Company, of Boston, Mass. Application filed 
Jan. 14, 1889. Inan electric railway, the combination of a sta- 
tionary source of electrical supply, bared wo1iking conductors ex- 
tending along the path of the vehicle, an electrically propelled 
vehicle, and devending collectors to receive electricity from said 
bared conductors, supported by the axle box of the vehicle, 
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445,686. Cut-Out for Incandescent Lamps; Turner D. 
Bottome, of New York, Assignor to John B. Tibbits, of Hoosick, 
N.Y. Application filed July 25, 1889. The combination within a 
hermetically sealed globe of two depending spring arms united to 
electrical conducting wires passing through said globe, an insu- 
lating block interposed between the upper adjacent faces of the 

ing arms and secured thereto, a straight filament mounted in 
the lower ends of the said arms to produce a closed circuit, and a 
surface or projection formed on each of the inner adjacent faces 
of the lower portion of the arms. (See illustration.) 


445,687. A Symmetrical Electrical Resistance; Turner D. 


Bottome, of Hoosick, N. Y. Application filed Jan. 28, 1890. The in- 
vention consists of an electro-chemical device having conducting 
plates of chemically inoxidizable elements or metals immersed in 
a fluid conducting medium consisting largely or entirely of sul- 
phuric acid or a solution of a sulphate. One of the conducting 
pete or electrodes is composed of metallic aluminium, while 
he other plate may be composed of almost any inoxidizable 
=e conducting metal or element, such as platinum, gold or 
carbon. 


445,688. Incandescent Electric Some § Turner D, Bot- 


tome, of Hoosick, N. Y. Application filed Nov. 8, 1890. In the 
manufacture of incandescent electric lamps, a conductor com- 

of an alloy of silver, platinum, and nickel for electrically 
—-s with and hermetically sealing a filamentina glass 
uu 


445,715. Autographic Tele sy Harry Etheridge, of 
n 


Pittsburgh, Pa., Assignor to the Writing Telegraph Company, of 
New York. Application filed March 7, 1890. In an autograph 
telegraph, two series of contacts in which the contacts of each 
series are separated from each other, two series of resistances, 
each graded from a maximum to a minimum resistance, and two 
movable contact bars, each arranged at an angle to its series of 
contacts, in combination with a stylus arranged when operated to 
= said contact bars and press the latter against said 
con 


“445,716. Automatic Switch for Autographic Tele- 


Graphs: Harry Etheridge, of eae, Pa., Assignor to the 
Yriting Telegraph Company, of New York. Ina writing tele- 
graph, the combination, with a transmitting stylus electrically 
connected to the ground, of contact points electrically con- 
nected to the line, and shirting means arranged to automatically 
move and press said stylus against said contact points. 


oor ine 1. Telephone Box or Cabinet; Benjamin A. *tevens, 


of Toledo, O. Application filed May 26, 1890. In a telephone box 
or cabinet having a series of normally open sound vents, slides 
having openings adapted normally to register with the said sound 
vents, and mechanism connecting with the said slides to cause 
them to open. 


445,724. Electric Arc Lamp} Otis Converse White, of Wor- 


cester, Mass. Application filed Nov. 7, 1889. In an electric lamp, 
the combination with a carbon supporting rod of a clamping de- 
vice a clamping blocks with their inner surfaces bearing 
against the carbon supporting rod and with their outer surfaces 
forming an angle with said rod, a clamping ring bearing upon the 
outer surfaces of said clamping blocks, and a spring with its ten- 
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sion applied to press said rings against the outer surfaces of said 
eome ng blocks and cause them to seize the carbon-supporting 


445,727. Electric Gas Lighting Apparaseet Henry H. 


Cutler, of Newton, Mess. Application filed May 6, 1890. The 
combination of a gas supply pipe, provided with a burner and a 
valve controlling the flow of gas to said burner, with an electric 
ciccuit closer having a movable member or contact portion con- 
stantly exposed to the pressure of the gas in the main and mov- 
ing in response to a variation in said pressure from the normal 
amount, whereby it may be operaied to close and open the same 
by the momentary variation in the pressure in the gas main. 


445,728. Electric Gas Lighter; Henry H. Cutler, of Newton, 


Mass. Application filed March 15, 1890. In a gas lighting appa- 
ratus, the combination, with a burner tip, of insulated brackets 

acent to said burner tip provided with gales, a spring- 
pressed sliding clamp workingin said guides and an incandescent 
conductor working in said clamps. 


445,741. Electric Motor Switch; Franklin A. Weller, of 


Boston, Mass., Assignor to William S. Hadaway, Jr., trustee, of 
same place. Application filed Feb. 1, 1890. A switch for con- 
trolling motors, having the armature coils in a branch or shunt 
circuit, comprising a series of resistance contacts in the shunt cir- 
cuit, a long contact in the main line to both field and armature 
coils, an operating handle and a pair of contacts thereon moving 
in unison with, but insulated from, each other; one controlling 
the main line to both the field and armature coils and the other 
the shunt through the armature and resistance coils, said parts 
being so positioned with relation to each other that the main line 
shall be established through the field coils in advance of the 
establishment of the circuit through the armature coils. (See 
illustration.) 


4450553. Electrie Wire Connecter; John W, Hoffman, of 


Pullman, Assignor to the Pullman Palace Car Company, of Chi- 
cago, IN. Application filed Aug. 22, 1889. In means for connect- 
ing electric wires, the combination, with the main wires having 
their ends secured to a conducting medium and confined within a 
frame bearing projecting en ing studs, of a coupler comprising 
wires Whose ends are secured to a conducting medium and con- 
tined within a frame provided with spring plates adapted to em- 
brace the frame securing the ends of the main wires and to engage 
the studs thereon, whereby to prevent the movement of said 
frames the one on the other. 


445,752. Electric Switch; John W. Hoffman, of Chicago, 


IL, Assignor to the Pullman Palace Car Company, of same 
place. An electric switch device, comprising, in combination, a 
pivoted switch lever whose ends are adapted to engage the re- 
spective terminals of an electric circuit, and having a projection 
thereon, a three-armed operating lever secured on an arbor, and 
having two of its arms adapted to engage the projection of the 
switch lever, and a spring having one of its ends secured at a 
fixed point, and the other to the third arm of the lever, and ar- 
ran to move the latter after it has engaged the switch-lever 
projection. 


445,770. Method of Electric Soldering and Cementing 


Cans; Mark W. Dewey, of Syracuse, N. Y., Assignor to the 
Dewey Corporation, of same place. Application filed Sept. 27, 
1890. ‘The invention consists in heating the soldering tool by 
passing a heating electric current through a conductor in con- 
tact with or ig close proximity to the tool while it is remote from 
the work, then moving the tool from said conductor and bringing 
the tool in contact with the work or the junction of pieces sup- 
lied with solder moving gaid tool along the junction, removing 
the too thd function and maintaining pressure ppon the 


paris while they are cooling, 
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445,77). Snperatee for Soldering and Cementing 


Cans by ectricity ; Mark W. Dewey, of Syracuse, N. Y., 

Assignor to the a orporation of same place. Application 

filed Sept. 27, 1890. In an electric soldering or cementing ap- 

paratus for cans, a movable or rotating soldering tool and an 

— heating conductor in close proximity or contiguous to 
e ; 


445,773. Electrical Station Indicator; Edwin S. Ely, of 


Chicago, Ill., Assignor of one-half to John H. 8S. Quick, of same 
place. In an electrical station indicator, the combination, with 
a suitable battery and wire connectiuns, of a pair of operating- 
rolls provided with the gear wheels, a large or main gear nor- 
mally engaging one of the roller gears, the arm loosely working in 
connection with said main gear at its axis, a spring-operated 
pawl engaging said main gear and attached to the arm, an arm- 
ature connec with said arm, and an electromagnet adjacent 
to the armature. 


445,790. KIneulator: Henry D. Winton, of Wellesley, Mass. 


Application file? July 23, 1890. The invention consists in a tele- 
graphic insulator which is molded or otherwise formed into such 
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shape that it will readily shed rain and moisture, and is so con- 
structed that at each end a wire or other metallic conductor can 
be securely attached to metallic hooks, cross-heads, or their 
equivalents which are molded, cast, or otherwise secured within 
the insulating material in such a manner that they interlink in 
the material so as to give strength to withstand strain placed 
upon the hooks or cross-heads. 


445,795. Successive Non-Interterence Signal Box; Fred- 


erick W. Cole, of Newton, Mass., Assignor of one-half to Moses 
G. Crane, ofsame place. Application filed Nov. 22, 1889. In a 
signal box, signaling mechanism and actuating devices therefor, 
comprising a controlling lever, signaling lever, and co-operating 
parts whereby the signaling mechanism may be set in condition 
to operate whenever the signaling lever is operated, combined 
with a clog which when in one position prevents movement of the 
controlling lever and when in its other position permits move- 
ment of said controlling lever, and a non-interference magnet and 
its armature, the latter controlling the position of said clog. 


445,796. Electric Visual Indicator; Frederick W. Cole, 


of Newton, Mass., Assignor of one-half to Moses G. Crane, of same 
place. Application filed March 7, 1890. In an electric indicator, 
two or more indicating surfaces eae and independently 
movable and let-offs for said drums, combined with an operating 
lever for said let-offs, an electromagnet for controlling the 
movement of the said operating lever, and a reciprocating stepped 
plate, against the stepped side of which the operating lever bears. 


445,797. HBepeater; Frederick W. Cole, of Newton, Mass., 


Assignor of one-half to Moses G. Crane, of same place. Applica- 
tion filed April 12, 1890. A repeating apparatus comprising two 
or more main relays, each in a main circuit disconnected from 
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the others, combined with local relays, all said local relays being 
included in the same local circuit operated by each main rela 
armature, and a shifting contact actuator controlled by _ eac'! 
local relay armature co-operating with the contacts of the circuit 
controller operated by the corresponding main relay armature 
without obstructing the movement of main relay armatures, 
whereby the said movement protenees different effects upon the 
said circuit controller, according to the position of the local relay 
armature and contact actuator controlled thereby. 


445,798. Successive Non-Interference Signal Box ; 


Frederick W. Cole, of Newton, Mass., Assignor of one-half to 
Moses G. Crane, of same place. Application filed May 16, 1890. 
In a signal box, a signal transmitter and motor for driving it and 
a lot-off for said motor and means for moving it, combined with a 
non-interference magnet, its armature movable quickly in one 
direction and slowly in the opposite direction, and a holder for 
the let-off controlled by said armature. 


445,799. Non-iInterference Signal Box; Frederick W. 


Cole, of Newton, Mass., Assignor of one-half to Moses G. Crane, 
of same place. rye filed May 29, 1890. In a signal box, 
the combination of a signaling train, a non-interference magnet, 
its armature, a box controller governed thereby, and means con- 
trolled by the box door for slightly decreasing the power of said 
non interference magnet when said door is open, that it may hold 
but not attract its armature, 
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445,801. Successive Non-Interference Signal Box; Fred- 
erick W. Cole, of Newton, Mass., Assignor of one-half to Moses 
G. Crane, of same place. Application filed Nov. 14, 1890. A suc- 
cessive non-interference signal box, containing the following 
instrumentalities, viz.: A windable signaling mechanism, a non- 
interference ee its armature, means for setting a signal, 
means for retaining the set signal when the line is in use, and 
signal-controlling mechanism governed by said armature and con- 
structed and arranged to effect or pefmnit the transmission of a 
signal on aclosure in the signaling circuit of longer duration 
than the longest closure in any signal. 


445,802. Successive Non-interference Signal Box; Fred- 
erick W. Cole, of Newton, Mass, Assiznor of one-half to Moses 
G. Crane, of same place. Application filed Oct. 10, 1889. In a non- 
interference signal box, a signaling train, a stop-lever for it, a 
spring for moving said stop-lever to release the train, and a non- 
interference magnet, combined with a pin on one of the moving 
parts of the train for holding said stop-lever against the tension 
of its actuating spring, and an armature for the non-interference 
magnet, which holds the said stop lever against the tension of its 
actuating spring when retracted. 


445,822. Electric Cut-Out; Geo. A. Scott, of New York, As- 
signor to Sigmund Bergmann, of same place. Application filed 
Aug. 13, 1890. In an electrical cut-out, the combination of two 
parts, plates arranged on the two parts on opposite sides of a re- 
cess, b nding screws for each of said plates and serving to secure 
the same, a connecting piece, composed of two plates, an inter- 

sed piece of insulating material, and a fusible wire extending 
rom one to the other of said plates. 


445.841. ona for the Trolley Wires of Electric 
Railways; S ai, H. Short, of Cleveland, O., Assignor to the 
Short. tlectric Railway Company. of same place. Application 
filed Oct. 29, 1889. A trolley wire connector or coupling having 

rooves for the reception of the wires, and inclined holes extend- 
ing eprouge the coupling, in which the ends of the wires are se- 
cured. 


445,845. Successive Non-Interference Signal Box; 
Frederick W. Cole, of Newton, Mass., Assignor of one-half to 
Moses G. Crane, of same place. Application filed May 31, 1890. 
In accordance with this invention a motor mechanism, starting 
lever, and actuating lever are employed, the starting lever having 
suitable means by which when raised it will be held in elevated 
position urtil the signaling mechanism has operated. A non- 
interference magnet is also employed, the armature of which has 
a locking projection, and a locking lever is provided, which is 
acted upon by the starting lever, and which co-operates with the 
locking projection of the armature of the non-interference mag- 
net, said locking lever controlling the signaling train. Means are 
also provided for returning the parts to their normal position just 
as or before the signaling mechanism is brought to rest. 


445,860. Apparatus for Testing Metal Pieces; Louis De 
Place, of Angers, France. Application filed Nov. 11, 1890. An 
instrument for testing metal objects, comprising, in combination, 
a microphone transmitter in an electric circuit, including a coil 
or helix, a striker in close proximity to said microphone, a 
— coil or helix, and a telephone receiver in circuit there- 
with. 

445,872. Electrode for Secondary Batteries; Sidney H. 


Barrett, of Springfield, Mass., Assignor to the Barrett Storage 
Battery Company, of same place. Application filed Nov. 1, 189u 
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A secondary battery element plate, consisting of a frame pro- 
vided with a series of dividing ribs or partitions which are flush 
with the face of the plate, which divide the trame into a series 
of openings, and a series of partitions or ribs flush with the outer 
face of the plate, and below the inner face of the plate, which 
subdivides the above-mentioned openings into a series of lesser 
openings. (See illustration.) 


445,906. Dynamo-Electric Machine; Carl Joseph Schwarz, 
of Brooklyn, N.Y. Application filed Oct. 2, 1890. The combina- 
tion of an armature, of aframe surrounding said armature and 
provided with cores and pole-pieces formed integral with each 
other, the cores being rectilinear and cylindrical 


445,907. Starting Device for Electric Motors; Edward 
Pearce Sharp, of Boston, Mass. Application filed March 18, 1890. 
The invention consists in the employment of a rotary mechanism 
combined with a series of resistance coils and contact plates, where- 
by one after another of the resistances are cut out from the cir- 
cuit until, when the motor is fully at work, the circuit becomes 
direct; also, in the employment of an electric lamp or other signal 

laced in or closely connected to the circuit, soas toe be brought 
into action by an abnormal increase of electrical current. (See 
illustration. ) 


445,908. Trolley-Wire Holder; Edward P. Sharp, of Boston, 
Mass. Application filed Sept. 25, 1890. The device consists ofa 
thin metal wrap, provided with suitably formed extremities in 
the transverse direction and about midway of its length. These 
extremities are so formed as to fit together at the top of the wire, 
when the thin part is wrapped around the wire from beneath. 


445,931. Electric Fire-Indicator ; Thomas Ralph Douse, of 
London, England. Application filed Nov. 1, 1890. An electrical 
fire-indicator consisting of a base carrying a pendant pin or pillar, 
an insulating tube having metallic screws, one of which is elec- 
trically connected with the pin or pillar, a metallic dise arranged 
at the lower end of the tube and electrically connected with the 
other screw, a bridge piece below the tube, a vertically moving 
expansion box having a stud to press the metallic disc against 
the pin or pillar, and an adjusting device for adjusting the expan- 
sible box to different heights. 


445,952. Electric Railway; Rudolph M. Hunter, of Phila- 
delphia, Pa., Assig or to the Electric Car Company of America, 
of same place. Application filed Sept 23, 1886. In an electric rail- 
way, the combination of a line conductor extending along the 
ieee. electrically propelled cars moving on said railway and 
receiving current frem the conductor, an electric generator for 
supplying current to.said line-conductor and two or more feeding 
conductors connecting one pole of the generator with different 
parts of the line conductor. 


445,954. Electric Car Lighting; Linwood F. Jordan, of 
Somerville, Mass., Assignor by mesne assignments to the B. G. 
Electrical Supply Company, of Portland, Me. Application filed 
Nov. 16, 1889. Yn an electric lighting system for cars, the com 
bination, with the motor circuit and switches controlling it, of an 
electric-lighting circuit consisting of a main conductor extending 
through the car and a returning or ground conductor, switches at 
each end of the car controlling the main conductor, conductors 
containing a series of lamps, and switches located at each end of 
the car controlling the circuit between said conductor and the 
main conductor. 


445,957. Eiectric Switeh; George R. Lean, of Boston, Mass., 
Assignor to the Bernstein Klectric Company, of Portland, Me. 
Application filed March 24, 1890. In an electric switch, two main 
line blocks and a switch between them, two branch-line blocks, 
and a switch between each branch-line block and the main-line 
blocks, the movable members of the branch-line switches oper- 
ating in advance of the movable member of the main-line switch 
at every movement thereof. 





Copies of the specifications and drawings complete of any patent 
mentioned in this record—or of any other patent issued since 1886 
—can be had for 25 cents. Give date and number of patent desired, 
qnd address The W. J. Johnston Co,, Ltd,, Times Building, N.Y, 
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